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Many recent · studies have attempted· to · investigate the behavioral , 
aspects of ·the information· gathering· process o Generally, these. studies 
' 
ba"Ve aeveioped an ·111sight into the rrays by which ~cientists ·qbtain · 
. ,... 
·- ! 
/ information, and have develo:ped :the methodology for such studies. A, - .-- - . 
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·· For the data shown in Appendix II; _the. res~ting coefficients 




. . ' 
' 
. ·- --·------- -- -- . ·-· - --- ·--,/'-"'-:-··· ---~ ·-- -------- --"·--- ·- ----·· -- . 
.. k · · no.l no.2 
- -
52 0·.452 0.511 
.-----·-- ----·---;-· ---- ------
... , 
. . 
Nonresearch · 44 0.326 ,--_ ·. o.·352 
.. . ·'------·-------·-·----------------· ---- --·- -------.-··--· ·-·-· --- - ---
• ~. ~- •• - .. ...."..- .1;-· . 
. 
' ' 
-'"---.\•-'-"-----'---•: -<·;-,c;•--_- _--:_·--·==-··----=- ·-----,---- ··-:-·------·-----·--=:--·--~~ 
no.;, 
0.539 




Table 3 • Kendall. W for Part I .. 
, , •" •-·•••- , ... · - --•-, ··•·' '"' •• ·•·•• 
·--•• -•• -·•••• -••••hs._• """ --· ·- ... -... -.,, .... ,-·•. ·-······- -~ ··--··-· ....... ·- ', .. 
i 
\ 
. \ . -·· .. 
.. 
I· 
·-- ....... ·. -- ···-. ·--' 
.. ··- ··- ..... :·····--····-- .. -·--·-·-·-·-"·--~r-·:··-·---··--·--··--······ 





..... ·,.;.. --·. -----· --\--- .. -- -- : -· -~/; _. - ... : - - .·-
............ s.: ..... :~=~'. __ :::_~:::.:::: .... :.::: :~·~ c::.:oy· the .. f orm.ula: 
\•• 
· _____ : .... ---···'--"·· ·-·-- - -. -- .. -·----~---------~-·------ --------- '. -- --
- ----
> ' 
__ .. , 
·.· 
-- .... 
' ..... •,r -- -· ·~· ,._ 
-- -· . 
. :· ·· ··· ·· ......... · · .. ---~ .. ic.2.:~.i(N:.:1y't,f :,::.. : :-:=:::..; :. ~ ~- '"' : ,.,,: ... ·'·-·--· ... - . ..,,.,_-.- •. . --. .--. ___ .:. . . .--:-..c~ 
', *"', 
.. 
The °"'·· 2 statisti· c 1··s used to test the t ti ti' 1 · · i+'i 
.p, W I\ s a s · ca sign J.. cance. · OJ. · •. 
. ( . 
. . ~ . , 






, , , 1~1. 
',>+~ ... II"-••,. I ,j, • 












-_ · . .,;...._,__,___ .. ___ ~-~;, 
j 
.. , 









.. at .. t];le .. 0 e05 · level·,; . ,. ---· -·- .......... _. ·-- ·-~--,,········--,. - .. . ' t ' . . . ... --- _..i,,_:__. __ .... ·. -•·· ... . .... . . . 
~ -·-. __ :-_ ··- - -··--. "~-,..--.. -------·---~------~-~- --------·-··· 






~ ,- • I .. , •. ,. 
,. . 
... -
- .. ' Res·earch 
. . 
.52 
·--',;----·-:--- ---·--,!~ ·u:;; ... --.. - ; .. _, __ 

















.. ·_ ,/, ... 
- .:-- ~ .• ... ; , .. "' •. - ·•' - ... ,_, ., ..... ~ • :r •. --,..-.. -
. . . 
. ~ .. 






. ., ' ~ 
.... 
.. 
• . I 
. ;. The correlation between the rankings o;f the.two groups was measured.· 
1' 
. . . 
. 
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The methods are listed by numbers which are interpreted .. in 
Table 6 ,,·,. _·The- fractio~l rankings represent ties·-vrhich are averaged 
. :for the computation 0 .. · 
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For the data ·shown the r6 in each case is significant at the Oe05 
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l The statistic r 6 is a one tailed test showing that a significant · 
'-.~. . . 
' 
relationship exists in the data. It is a nonparametric test having . 
. \ 
. ~ 
an efficiency of 91 percent when compared to the Pearson r • 4 .·. ·· ·· • I • • • 
• 
. . . - • -··.-· , . :·I~ 
' ,' 
The data in Part--II of the questionnaire were r~tings · given-·to. · 
.. ,.;. . 
·' 
. 
·-·. ---- __: ·--,-;, __ - . . . each method on the criteria (a) ease of ·use and (b) amount of . ' . . ,. -, t' 
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. , _ ..•.. information. The dB.ta for Pa.rt.II are tabul~ted in Appendix Ill . . .· ... J 
_____ ,~_·:~-· __ __:_:_ _· and the methods are ref~rred to by numbers as liSted in Table 6. ·- ··---:--~ --· ·••~·-····-· . ·· l 
--··--- .-, ··· ··· For the data of the i•ease Clf use'' ratings the null hyp6thesis : -- ·~~ .. -- I 





·f ' ~ 
was that no. difference existeq. in .. the mean ratings given .the methods 
'A 1: I 
. . ~-·: .:_ --·. -·--· . · I 
, . 
. . . 
. by the ~wo ,groups (i.e·. H0 : )', R =PNR ~or .all methods). - The 
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She!!~ t .. ~ meth_~d.L'!l1.~~h. is the ~most ... c ons_ermtiv:e~Of-.the- -ge~e:Fally--used ~ ,·-~_") 
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usedo5. -~e ref?~ts_ of_ the _t tests f,,or .the- n ~afle of -use11 ratings ~e :.-'--·------'-~-:-------- ----------- ~:t .-··--·-······--·--···-···-.-··-·--~--~· . . . --··-·~-- :·····.-;; 
' 
--- ------ _· ----------··- _ _: -
.l . 
' - . ... ·------···. 
' ------------ -· ··- ·--·· ..... .,;· __ . 
.. _: ____ , ______ ...... ·: ·Methods " -- ·- -··---------- - -·---···-- ~-- -------- ----------·----- --- --·. -· 
' . 
' 
-·-·---·--·---- .. -·- ·-
- - -------- ----------- ----,,·---·--·····--------···; ·--·----··· 
' ... ' . 
..._ " No.3 
.752 
Noo5 . No.6 . No. 7 . No.8. '' . '( . ' ( ' ' 
. " . 




:. Table 8 9 · t t·ests :t'pr ease of use. ratings. 
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, None of the results of the t test ar~ significant at,the o.0.5 level. 
, · · A similar analysi~_ was pe_rf'ormed o·n· the . data. from Part · IlB, the 
' ' . ::" : 
'..:.. ': .. -·- ,, 
... 
'. ·_,.. . 
. .l" ··~j----{", .,,,.....__,.,_ .••.••• -·-··· - . 
. . ' . 
. ··-.-
•. . - "-;.. -~ 
- .. ' . . 




¥ta (Table 9) again show ·no significant difference at the ·0.05 level. -, L 
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The results from Parts I and II were then compared by fin(ting· · 
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• ,i= 
I ..• I, 
. . t· . :· 
··-·- ---- ----·-- ...... · . .. 
' . . \ . 





. ·, .. , ... _.. 
, .,, ---1 ·- 1 ···;·•· .. .\, .•• , ...... . . ',(· 
..··.·, 
' ' ,-,:...'........--.... , -----·,-:•'M ;-{'" 
.I • \ . 
/ 
. t • 
p-,.___ 
-1-n=r-<.:-==---- ./.ii-:S ___ _,_-$_&, - z 
- -~ .. K 
- - --
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" INTERPRETATION OF RESULTS: 
The initial test determining the degree 'of agreement among the 
---si.lbj.ects in the ranking of the n1ethods sl101ved. that the subjects 
. 
' fl ' 
., applied· essentially the sanie standlil.l:ld in ranking . the eight methods • T 
. . '· 
. The ranking- .of the total_s f 01~ eacl1 group can be taken as the best 
' estimate· ·o:r the· ranking based 'On the given data~ The significance of 
r 
the statistic, iv, i s not_ interpreted to mean tl1at the est:J.mated 
rank.i~gs are correct by an external criterion, but_ rather that they 
are the best estj.mate' for .the given data. The fact that W was , 
:c._,~_: __ - --~:~.-,.,.-,,: . .-.: .. : ......... : .. Sign.ific.@t .. ,.iP. ... ~.+i.".cas.eJ>, ,.'W~$. qon~idered important because the· SU~ . . . . . . -· -· ' . 111. ' p . ' 
• 









The conq>a.rison .of i;lle_ estimated rS.Ilk:tngS for the two' group~_. 
~ing the Spearman test showed that- there was· no significant differ-.. t.:. 
13 
. --
..... , .. 
·c 
,:-- : .'.;_. -~ •. :.-:-;-t< •••• ~-
- ~ ••.. · .JI . 
. . 
- . -- - - - . 
------~----~---:---------'.-~nee between the two groups in the rankings··. The ·null hypothesis 
. . . ··----· -- ----------- '----' 
. 
--.&. - • ···- ··-··--------·--·-- _________ .._ _____ ~- ' 
was, H0 : The ranks are identical. The net _resµlt of the first two L 
. 
• ,_, . I 
-.\ 
'"'.f tests was that the , two groups used ·essentially the same crit.erion 
_ within the grou:ps for ranking the items and tha~, on the basis of· the - · 
- ___ -___ · .' -· _ -_-. ~ · -• test,_ there was -essentially no·· diff~~~~~~---1?.~~:w.~~ii ... _tbe .. ___ tw.o~ .. -groups .... in~---___ ---~--··=,-·,;:.--:,~:-~---.. :-~----:-·•• . ' /' .. -- _.-_ .. _-... --.- __ ···  •--·- ~!'~~--- ~~~=~--"'.".'";':"-_....'.":---·-·-·~~--:-...... ---.-··-·.::., ...... _ ........... _ .... -.---.,,, ... -···~···--··-- .... ~ .. _-.·---·-·-···~-.. -·"'.""····_- ... ~ .. ;;)----·-····-····---···-·-··~--···-·~· .. :-~·····'.'"~-·---... '""'.~·---·~--~-.. . - ~) . . -. 
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-'--'----'-__ . the--resulting- -rankings-. ___________ ::.._,__ --- ------·-----------~------
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.. \' . 
I •• I 
. "' For the data in Part· II,' t t~'sts, __ ;,,;e~e-. a,ppli~d t~-test for, 
-· 
. 
. ,~,. ... ' 
---
.· .-_,, ... _, ._:; ... __ .- ~. ,~ignifi.cant · differences in the mean ratings· on- a given method between 
- -- - - -- - - -
- - --~---- -·- - -
. the i:;vro- groups o -The null hypothe_1?:iS :for comparison of the two means , _ ·-· -·-· --- -- -~-. ·--------- ~-- -----~--- - ---
" . .. . . . ...... -· .. -,-.~·, ....... , .. . 
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-·, · .. ., ,, ·"_- .. _., ,~ · ·, , _ .. -_ , _ - ·, on a -given rating · of a ;metho;i v1as H0 : µ R = JlNR o Since no difference 
/ 
.. -·-···· -·. • ·-- •. •• . - • •<s • • was found to be significant on the ~asis of the data, it ivas· inferred· --
• -,. ' ' '-"''tli 
.that no meaningful differenc~s existed between the average ratings of 
. /· ·,'i 
' l _ _, 
- ~ 
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" • + 
· the· group (iEle$ for each method, both groups_gave the· same average 
rating)o This . sho1·1s tha .. t, given a set of methods, both groups gave 
0 
essentially the same response in each case when asked to rate the 
methods according to ease of use and amount of infor-.mation expected • 
{) 
To test the correlation between the results of Part I and the 
,,, 
• ·'"'~;:" ~- - " 'I 
~! ....... ··_ --._ -----~- --.' 
----===- - iT • 
14 
results· of Part II~ the ratings of Part II 1vere converted to. r~u,_ks -- . ;1. __ ·'. ··--·~ . _- --::'.-·---- -·~----',--,--~.- -~·, ... ,-· __ ::·. '.'..'"'· . --
.,i· i ,__. ...... 
• . 
,....:- ... · .. 
~ ' 
by ranking the mean ratings (J · Since the rankings of Part I -vrere · . 
...... on an ordinal ·scale, the inferences about the correlation of the 
data was kept at the ordinal level. Thus. the inferences say nothing 
.... :-... : ·_______ ••'----- ... --•-- . 
' '!'. ( ' ''t . .,'~ . ·: :' • • about the relative magnitude o:f the ratings, but only about their 
r 
., . . 
. 
·rank.8 The results of ·this analysis showed a marked correlation 





.research·and nonresearch, and a marked lack of correlation.betwee~ 
the amount of i~ormation ratings and the subject rankings. 
. 
. 
. . The statistic used to test the correlation 'rs, ranges fran . ~ -: ---~----···- "--. ·-' . , . ' \. . . • \i 
' • • 
'·-·~ .. ---- .- .-"--.. -·· - . -
+l to -1. A value for r 6 of +l corresponds ~o perfect agreement, 
~ . 
·. and a. value of -1 corresponds to "perfect" iriverse agreement· (i.·~. . ./ 
1 • 
. ' .i .~ . . . 
,- .. . . ... ; 
. -. __ -:-.- - . the highest subject ranked item has· the lowest derived rank, etc.) •.. 
. --::· .. 
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· ..· · · the two _ va.ria~les, 1vhereas . a yalue· close to· zero represents random- . 
' . 
. . -·---·- --,--
,.. .. ,· ' 
. -
. ~ . 
ness· or lack of agreement. · On the basis of this ·statistic, ~t is . . ··-·1 
, 
' 
c.l.ear·-that the subjects preference r~~ing 1-1as far more closely"'. 
··-- ................ ___ ,, ...... ,-," ...... . 
, 
,.{ . 
. · .. ~ ,.-.... -... ~ .. --.-- ~-,---.-, .. ,~~- ' ......... ----·-..-.~~- ·-··----·----··- •-···---·~-... ~,, ....... _ .. ~ .. -. ····· -·' .. -· .. ..... -··, ' . -- . -. -~~ .. ~·-.. ·--··--. "-···~---... -.... ....... .. ' . , .. " . . .. ·-' - ' .... --· 
·· related to his evaluation of the··method1 s~ease·ofuse than·tc5-his· ·-------·····;· 
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subject I s preference for a method of getting- i~ormation is more 
likely to correspond to his esti.matibn of the method as ease ·or use 
'.' 
. 
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' "') 
than his estimation· of amount of information expected·: · This inference 
/. 
holds for both research and no~esearch ~ersonnelo 
-, -




· situations 1-1hich served as a frame~rork _ for the ~ rankings· and in . some -.· · ' - . . '• 
. ' . . 
- .... - ·--·--· ... -,·-_··--- .. -··-···-
- -···----... -; - . . -~ . 
. 
... . 
···-- - - . sense for the rating also, pl.ayed a relatively minor part · in the study. 
....... - . 
"·· 
······:·!"''~-· -· .. 
- --~ •. - -· .:__, :-,,_,_.' -- .. __ _._ ,t. ·-- ._. .. . -- - "" 
-·~' . ..-___ ._." 
except that one 'tvas r-an.ked oJ::· rated_ above ,.another,; · ~l.'hus the ·hy:p'othetical 
. situ.at ions and methods themselves served only to ·gather data about' the \ 
-
-relationships between the two, groups of _subjects and b'etvreen the ratings -
"_. :::"·and the rankingso _The interest in the relationships between the sets 
. ·~ 
of data exclusively served as a justification for the use. of the· _ · 
....... j 
_ __ _ . · . st:ructured questionnaire e No attempt was made· to discover (a)._ what. a 
,-. 
subject felt he would ~ctual.J.y_ do, or (b) what- a ·subject actha.lly does 
fJ. 
··1n the· given situati_ons. Such obse~ations have been reported in what 
. ~ 
. 
are genera.J ly known as information user· studies, some of which are . 
listed in the bibliography. 
-
. 
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- ---------- -------- --------- - ------------- ---- -------- -------·· --- -----------------·----- ----------
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. 
· __ · _ was that th~re .~s no(vay of validating t:tie_ questi·onnaire to test its 
- I 
'-------········ . - --------- -----··---------· ---==-,_. - - ·---~~-~P..~=-ij:~;tvitY.,.t.o· __ the ... Ya.riables.-tO--be .. meas~ed:o ---Ge-neral-·-procedu.re··re---··:·c--_·~C-~. ·-_- -· ·--·-,--,,--··--·· 
-·--·"·•·----------. -_· ._·'·--~--~----quires the -test . to be· administered tcr samples· lihere· differep.ces in 
---the tested variable are known to exist to determine the sensitivity of 
-··- -----···--··--·-·- -
- :· ---·;·-:-.· ___ -.----- -~::--:--....... ---···-· ----· . ·-· ----- . ..'. 
________ ._ ... ___ . _ the test to the -va,riab.le in question. - Since the experimental hypothesis.·:-_---,----_,--· - -~-- . . . . ... . . 
' • - = . 
. ! 
• • I 
·------ ·------------------ ·-----·-· - - · vTas- ~hat ·no-differettC!eS exist·ea-o~tii\ee:ri-'tfie:--·~1ici-gioups·_-tested-, -no . ·-···-----.----------·---. ~-- ,-.. .. - .. - --·--· -· ·- -- ...... - ------.- -
.-., . • • . - ' . " ( ', ' 
_,f .• •• . - .... -·-: ---:---·-·· .. 
-
. population could be found 11here differences }Tere known to exist O The · 
consistency of the data· and the significance of the tests,_however, 
,.. ~ . 
... '· ' 
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imply that the tes·ting procedure .. vras. valid II> The similarity of · the 




. · provides sup:port for the· validity of the experimental. procedure G 
L,J • 
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• . a 
. ,.. 
• _ ..... ~ ... _- _ !!__ ···-
- .. -·1·-- --·--~ ·: • 
. . ' 
__ ,, ____ ---,--
done to//esta.blish .the reasons .for· the observed behavior O · • The relative · .. ··· 1· . •· • . . . 
. I' 
priority of the most frequently used_ channels has been established by 
almost all studies, and in almost eve-;cy case, the analysis has sho1'1n . . 






•· .. .-; .... 
that one of .the most significant factors· in determining the priority 
is the . availability of. the so-urce o The·· impli~a.tion is that the 
.. ·, ,- . -
" 
. information gathering. betiavior of users· is dictated pr:i.marily by the . 
facilities available and· changes to .reflect .... a c:ha;n.g~· in the availability 
,· --· 
-·-. of facilities O The imPQ.r.~ance, of availability _of information is con-
.. sistent with ·the results· of the present study and implies that the 
primary attribute of any information· gathering method is its ease of_ 
-..1.,. 't .... 
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Although the methods listed in the study.were·_ only seco~dar:Lly 
____ ,,_ .... 
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J .. __ · · . · 
... important ..9 the overall preference listing of the methods· sho1vs an 
----··-- --
--- ··--··-------·-··----------·- . - --• 
-~- ··-----··; ·-··· .•.•• '.-- ·---·- ---·-- !,.-,. -- ··-· ·- -· -. '-' 
interesting correlation to a study where actual performance was ·measured.·· 
In a study investigating t~e ·ut:iliz.ation of information so~ces .in re-
... 
•-• I., • .1· •• :·,"'·- r -- .. .. -------------·--- ····--·-· 
··-·· _,, __ ·-· ...... . - -·· -- ................ -- .. , .. 
., . ;_ - ·--. 
-· -- -- - --------·-·-
- - -- ---
. -- ----· ·-·- . ----_,, ::.· .. -- ~:_·=-,-=:~~~~ .. ----=-~-~~;-_::_; __ -:_:-=~=:: -···search·· -and····· development·· proposal .. prepa.rat:io-n .(A~-1-~n ;· __ t9$4}. ; __ -: .. :i.ntor~tion .. __________ · -~-··--··-:----:--. . ·- .. - ·- -· ... --... ·- ~ ...... - -• .... ·--·- -·· -----' . -.. - --
' 
. ----· ..... .,,.-
_ ...... - -······-··--··--- ········ 
- ~ -·· - .. --· -_ ....... --- . -~-----~-···------- --~-- --·····-1·~ . _ ._ ······ _ .... -• _ ............ sources -were .. divided . into .. three .... categories : (a) literature . search;· .... ······_:__· .... -· ·------- .... ---- ... . I . ' i 
·(b) consulting x1ith laboratory specialists; ~nd {c) consulting v1ith out-
side sources o The data from the study sho1-1, · among other things .. that t~e 
..:, 
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I r·· ---· -----·· 
-~------------ -, -- - -~·- -----·-·-- ... -. -- . -· -- - ---.-------- ---- ----·-·'------ ·--·;. - .- -- .. -- --- . - ___ .,- .. _._,--
mean timeEf spent in each ae-tilvity -v1ere: (a) 2804 -man hours; (~) 1702 
' .. 
' ' . 
: man hou.rs; and {c) 1106 me.,n hours, ·respectiv~:L,y~ ·· If one ·divides the 
. . . . information gathering methods o·r the _present -study in a similar 
_ma.nner · (Table J2), there seems to be a one to one relationship beti,reen 






--~ ... - .- . ··-- :.,-- --- ----------~-- .... ,- -----·------ . ··- / .. ·-.:---='.""'-.--:_-':'- .. --,-~ -· - -: 7'. ·- -- •. ' 
prefer_ence can be equated ·1-n;th time spent ~lO ."' 
l 
' . "' 
.} .,,, I·• \ !l.l ,.; • ,, -. · • . 
-Overall 
,• 
Method Average Rank 
.Search your personal libraryo 
_ .- Search· the ~terial in the· -
same building where you 
work,excluding your 
:personal library o ----
Visit a kno1vleq.geable person 
nearby ( rli thin . your' ' '·--·--
.1 
·2· 
. , organization) · 3 ,,, 
·' ' .. 
" - ' 
Consult a reference librarian. -
{' 
Write a letter·-requesting 
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- \.., 
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~-- 17.2· . _-' ··,, 
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- '-·--·_-·---·-··----,----s~·-:~:=7-ccc..-ec··_ -:-··· --- -__ -- --. v1·sit ·£r:·1mo1ef ledgeable 1Jers-o:i:i"'"'-·,··-,7 -----,,---_ -··-·-·-- - ,_ 
····" · ___ .. , . - 20 miles away .or. more. -_ ....... -'"'·- ·, .8 · 
Cons1:1lting _ -- ·.· · ----
. -- -·· --····. ···-··-- .· .-· 
' 
· autside · 
Specialists 
Note: Tt-ro of the methods ·were not decidable (Noso 4 .and 8). 
., ' ..... -
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' .7 The comparison of the · t110 studies sho1vs that there is substantial 
~agreement between the results of the p~esent study giving the subjectts 
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-
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' ' . , 
. opinion of preference and. Allen1 s .stu~y sho11ing actual perform.a.nee o 
Such agreement combined 1-1ith the general inference -of user studies c,f . : ', 
. -r· . ,. .'.-
. 
" ' 
. ,- conce_rning · :the -importance of· availability can _be considered a sub-
steJnt:iation · of the validity of the present ·study o 
It may also be inf erred from .the agreement bet1r1een the . two 
studies that· asking ·the. s.ubject for 9pinions -concerning information 
. ' 
·'o:. 
·, - - .. -
. '~ _. ,_ .... ·"··_'. __ .:·_,-__ .. :· ----· 
gathe:ring. behavior ·y1e~t ds _ data as meaningful as ·the d.ata from obser- - --;-~---~---~-----~~----- - -.. 
. . 
·. v~tion studies 9 . provided ··the sample is sufficiently large o Since 
.• 
0 
observation_, __ ~_tud:t.es are more complex and difficult. to control, the use ·· ~,· ·· · 1 , .. 
. . . 
. 
. of.struc:tured questionnaires requesting opinions could greatly simplify 
and thereby expand the scope of studies investigating information 
.. ···--· ---- --· -····· - - ----- ·.:..-~-------- .--·----- --···- . " gathering behavior. 
~ 
,·, The scop.~ of the study was 1im1 ted to professional personnel in · 
. 
.. - -. _governm~nt and industrial organizations., _ The inferences of the study 
a.re assumed to hold only for this_ ':population~ Hanson (19_64)' in a . . . ~ 
··-. _ _ study of information seeking behavior found· that i.p.dustrial and govern-· 
·-
.ril.ent personnel differed from those in academic institutions in a number 







.. . - . 
- _ ............... --·····-~··-------··- -·--- ----·-·-···--·--.--·-··---···-·----·-------~.---- ---------.... -
-;--' . . 
· the differences across di'?.g_ipit~l;-~.0-- _____ : .·.;_ .. __ .......... . ........... ----·-··--· .. --~--- - .......... , ..... ;, '. ··- ···-· - . - ... -- -······ ---········ .. -·---·· ................................... ,. ... . . ··-·-"'""'_ .................... -.----. -.. ·,•r 
. " -- .... - ··-:::'". • o G we·· find that · the differences · in needs and demands for information associated ~1th the kind of employme~t are on the whole greater· 




· ··· i~ to_ f/>BY, although there are . differences _____ ---~~-::;,:.~~~·:;_:~:.:;~:·::~;;:·:·i:·.-~"-·~·,·:~.:~--·-·::~-~--:~: _,, _: 
1 
.. ~: .. ·--~ · __ -_:_ :~-- . -:~· ~:~~-~~-~:~----~---~:-·~~---~~::.~~ .. :.:·~-- .:.· .· . bet"tfeen·. scientists. and engineers a.s ·such, and. ----------------------------------·- .. - '. _ .. _______ .. _________ --------------------------------.---..:._· ___ : ..... ,-~-between for instance physicists -an.a· chemists;· ·: · · ··· · 
· ! ______________ ....... ,~--"-·-·--·· .. - ____ ...... -.these. are less ma.rked than .the differences be----- .. _ ........... :...................... · ... -----· ....... · · tv1een people, irres:pecti ve of discipline, 
working iri industry ,and those working in, say, 
academic institutions.~ Comparing these last 
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wanted information more g_uickly than the 
academics; .. o o O In 1nost respects· people 
·. · working 'in Government ·establishments be-. . ' 
' 
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- ··>···· -' - .... 
: :.. •• ·.: ·;:. 'L '' • 
... ;- ,, 
I 
i· • Hanson1·s study- seems to. substantiat~ the result that fewer I I 
I 
I ' . ,.,_ .. _ 
,,, i .
. , ;, 
significant differences exist betltEien\profes_sional disciplines within 
--:) 
I . 
•/' •'''. ·:···: :inaustry ·and" government organizations than between. types of ,institutio~s , ~.c ... c".~c=··' . 
. ., , .,, __ .,_'.··: -•~'::-~::'V'....::.....~-;-..:,:·.T-:·.·--:·~-----:--:··· ~-- . • . -• 
- ••; . ) "~-. -
I . 
------------~ · · ·_· ___ · ___ · __ and that_ the professionals ai"Je pritnai-;ily concerned with the ease of -: ·-- ·· -------~----- -
' I .. :, • obtaining information. 
' .,/ CJ'• ' . 
,. 
: CONCLUSIONS: ' '' 
- . 
. From the . results of the experiment, it is · reasonable to conclude 
' . 
- ' that: (a.) research and nonre·search professional :Personnel in industry 
\ 
\ 
or .government do not differ· ·to any appreciable- extent i-n their evaluation~-· 
I • 
• • '. . ..._._,,..,--.. ~- • 
, ' I 
of .~nformation gathering metho~s; and (b) the preference for a given .... -
method reflects'the estimated ease of use ·of the method rather than.the .. 
. ~-•. ·, . I· ' \am.aunt of information expected. · These conclusions in conjunction with ~-~~·-- . 
· the results of · observation studies 'imply ~ther that -the basic parameter 
- . ~ ----· --------·- - --· --- ---- ---- .. ------ -·--- --- ·--- ----·----------·- -- -------
----------· ------------'-'-~~~----------·---------·-.. -----------· -- - -
····------- -~-- -- , ... :c.-. for- the_ design of any indust~ial information ·system should be the system• s 
I 
·------ -~---·- -.----•--~------·----··- --·---· ' ________ , --·--- - --
· ·· ... ~ .... ' .. ,:.~·-·"··-·~·--:-.. s~.~---·~·-·····-··~··-~-~~e .... of .. u.s.e., .... rather , . .than ... the .... amoun~~ .. of 'infor-m~tion·. prov·ided·,. ··a~d-. ·tha~·· ·±·f· ..... -, .. ·-··~·,·-~---~-----···· ...... . l _1 -- - .. --- ' - - - • '_ • ' 
' 
' 
· · · • . ~ organizatio~ desires to have a high quality of' informati6n used., it .>·: · . 
. . 
- must ma.ke ease of access of primary importance. _ C -· ......... - .. ,--.. --- ~--- .. -- ....... -" .. ,-
. . ·• ... ~" -
-----· -- -·-~------,-------- --
- -.,. ~- .... ~~~- -- -~-·-·--· _ _._ ___ . -, ···-- .. ..:.._ . ..•. ·- - ·- •' ..... -Since the opttmj zat ion· of all variables has · no-t -yet become· a 
.- -- - . - -- ' -·-~. ----.---···· ---- --·---------------~~·--·~·-- -··· ·-·--· 
-------·--------'·--·-.. ·-·------~--...... :.. ... -practicalreality_;·:the de-sign-·or· a.if-actual system usually permits the . 
•' , • •••. , L• .... - ,_,-,.---·-· t••• '• -. · ~ ... •.•,, ••• .Y~•· -~--·~ --• 
' 
. . .. ... -· .. .. . . . . .. '__ _,,:-~ ' . 
-,. . ' ··-·--· --·--
· optimtzation,. ·of some ·parameters only at the expense of otherso If all 
other variables such as cost~ environment, etco, are held constant, a 
systent · ·can be designed to provide a maximum amount of inf orm.ation at the 
. , ... 
' ·,' ' 
~-·--·--1 
' ' ' \ J \'. 
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expense.of effo~, or .it ~an be designed to minimize effort at the 
~ 
-;"'·.:/~ - '._ 
, ' 
. 
. , , . . $1 • 
expense of· 1informa.,tion yieldo. Cast in the t~rms· of information 
,· . 
,_ 
retrieval, one can ~ze ·eit~er_ re.call ·.or precisione In industrial 
. .;, 
environm~nts Q the design criteria 'should lean tovrard the minimization ,,,, ' 
. 
. -· . 
,·4•" ~·/• ' ' ' '• •, • · • • ~., • ,'n•:; ,' 
. . . .,, 
.' (1 
-·. A secondary conclusion 9 ·supported .. ·1:>y the· correlation--'··Of the results'·-.. 
- . 
• • • • ·1_ • ' 
.. __ :·· _-, ·---c:.'.::·:.::·.~-· .. -:-:- . 
. ···;·_ ~·--::·~ .- -· _- ·--;-----·:~~----- -~-"'.'. · .. ,. 
. , 
__ _ ______ ., ____ , _______ with observation -studi~s, ~'? ,that us.er- surveys ~ar1.be a~gqIIJ.pl:i..shed by-· 
... 
-the use of a well design~d str~ctured questionnai~~. technique, ·without 
" 
resorting to direct observation, if ~he sample is large enougho 
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. .. ' .. 
-· search using similar techniques could accura~ely identify the relation-
_ ship o·f information system characteristics to the system environment .... 
•. ~ • I' 
Such further -research might, for example, _ examine, ·the -relationships 
. . . between academic and industrial environmen~s. A further examination 
·; 
' 
·of the factors involved in the concept uease of us_e11 , {e.g .. time, ,. 
'l, ..• .:... 
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-Q.uestionnair.e. 
•· ~- .. 
'~ I~- ' 
. i 
This is a questionna:Lre which seeks to· ·d·etermine your evaluac:a 
'tion of vario·us methods of gathering informatione · There are three : hypothetical proble.ms which you might encounter in your work e B.e=· 
·- low ea.ch hypothetical p~blem ·are various methods for gathering ~he information ·necessary,· for the solution 6f the problemo You are ·, 
askedc? .. in Part I, _ to ranl<. all the items as to their usefulness in-the given situation and then$ in Part. II, to evaluate each-item as to the. ,rameunt of infor~ation . it will provide and as. to the . method's 
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··: If·.: you would be in~erestedl· :ln a·-.summa.ry ·of the re·sults of the 
. questionnaire, place your name and address below. · 
------ --~ . ···: 
Thank; you for your coop_eration. 
. . .... ----
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-·-·~---" .- -.- --- -------·--~~------ ----
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. . ~ .· .l ,., 
~ .. 
.. \. ' ',. ,, ~.... . . ' 
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· _Lehigh University 
Bethlehem, Pennsylvania 
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.. -................ ___ .. ···-··. -- ......... :_ ... : __ .................... ---·····-· _____ ........ ________ .. __ :.:., .. _--·-··.--_·-----···-.. ----=-. --·-.· ···---.. ·---···· ·-··:-~--·-·-· ... ·-.·-----------.. ····-·· .. ··· ···-·-· ....... _ ·-----···: ... .!.. .-·--····-·"· •• · ... ___ ·_··. 11r1: 
........... -·-·······- ... ,:' •• ,.-~"'~,/ ..................................................... ·········· -
II 
.. -- ... ------- ·-·---· - ---~--- ...... ·--- .. 
- . . . - .- - -· .. .. .... ,,· -
' I 
. Question No e 1 _ 
~ Do you . sp·'end · more than 5001' · of your time in what you cons·ider research or research related activities? 
'• 1 
• •• I - •. - ... 
. . 
,__ -- ----·- -··- - .,. . . .. . 
. ' ,. ,\.•·· 
...... -··---,·······-----,.------ ··---- . 
-- .... -
. _,__ .. - . -~-.-.. --~ 
- ···-·-·· -- --·•···-----·-·- --- ___ ,. ····---- ....... -· 
- ....... Yes 
. -· ........ ·-·-.--------..:...-,_,,.......:......,_..::.;.. _____ :·:--··...: -·--.. :-- .. --.----.·_-· ~-.. --· ... ~--.~-----.---·--.-·-~-":'-• -.. - -· .... ;...' ·. . .. :---·---··-' . -·····-J..-:,--~-----·,-----.----·---~-----··-·--·--: ......... ---. 
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1.,.,. 
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. .i_ ·. i; 'I,,·:·; 
. •· - ,_J __ - ·---~---· . 
. - ----,-~·-·· .. ,' ' 
, •.... J. 
______ ___..,,,...,,.........,,,.~~~=:": ... ~---.-":"'. ~--"""::". """=· __ a=.._ .'"'.""" . . :::""- ---~===-=--~-~~:--~~-=-:-~~Jlll-!I!!_. -.. -~-_lall! ____ '='=~.!44'! .. ==~~-.. -... I ' 
. ,,,-..·-' 
... ,,, 
. l ; 
:.. J, 
'~·-_........ ; 
l, Hypothetical Situation No o 1 · ..... . . ).,:_ . ' ··---'' 
,.· ... ,- .. _; '. - - . 
. \ 
• • ·,• I • 
. !. ... , 
. 
. You are working on a· design for a p~ocedure · or' experiment and 
,· wish to know if similar work has been done or is currently being 
. done by someone else e ' 
. a 
' I 
Please rank th.e . methods listed below. according ·to your prefer- --r ence for getting ·the required· informatiC?,n.0 . No o 1 for most useful, 
23 
etco 
. 'v .. •,' •·•··,• •~• •,A"'. .. •~,,.~ --·· •" 
.1• .• 
. • 
,.,,, ,. 1 ;., .. 
; . • r 
II!!!!: 
__ ._ . ..;__-c..-,~~.u 
" 
-- ----------~- ----- -
L ~- ,.,, • -·•" 1 
--- -,-, .. ti. 
------ -~.-·---------·, -- . -
. . .. ·. . ..... ' . 
' ·-- ·.·· · .. ___ ; 
.. -- Search · you~. p'·ersonal. library o -----~-........-.·-.... ~--··:·· .. ··- --- ._ ........ . 
' ,, . 
···· ········----; __ ._. - Search material in the same puilding where you work., excluding · -your personal library~ 




__ Use a library tha.t is not within your organiz_atiorr~~-----; ______ - ---·-··--·~·--·---··----···-. -~---·------- ·- .. 
.. -, '. ' ... ·_. , .. : ....... . 
\ 
--- Consuit: .~, ~-;:~ef ere nee lil:lrarian. 
. ' 
-- Visit a ·knowledgeable person nearby (within _your. organiza-
. tiono) 
----- -- ~-------- - - - --------·-----·-·----.. 
I-
. ·, 







-- Write a letter requesting ___ iXl:fQ_r:ma.tion ___ from~a-knowledgea-b#l:-_ ----,---_. ·· . .: __ .: __ - -)1 
-. ··---· _-_. ___ -_____ -. __ . . -.... _ .. --._ ..~ .. ---~-------=-~~-~ .. -=-- ~--~-.- .. : .. -.. · ... -P§.t.S.0:0 .... ~ .... 20._~Jtu.ies ..... a.way .... or-.. more-~------······ .... ·--------··---···~-,,·0~~- - - -- -_ 
- • - -
· ..... 
-- .·-•. ---· .....,., • • - - --- - • j:·/ 
• . ... ' ...•.• ~··· •.• ~-.. •. ... . 
:· J , .
. 
. 
-- Telephone a knowledgeable person who may · be··'~of. ·help •. 
--'------~--~----
--.............,---------··--------- ~ ---~ ,_ __ ·-· ' . --------------·- I 1;-•~1 • • ,· .. 
., ......... 1 . 
- .. ____ ............ ,_ -·--··,·-;··-------- -- ... -- -- -
••·· •·• • •, •••-• •••-••--•••·•-L ---·----·•••• •••••"' • 0 • 
- - ----- ---·--·---------· -·~---·-
-- .. -- . ------~------
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·;;· '· · HYJ;)otheticai · Situation No. 2. 
.. ·- :' /(_. ··- . 
. ' 
. . i; 
'-· ... 
.. ·. 
----· ~ -=:.!.::; ._- . 
, I 
- .-(-.- .. ·; 
, ......... -You. are preparing-,a proposal for ~a. new· project either to. the_ . :: · 
· manage~ent · of your organization OI'. ·t9. an out~ide ~~~l'!cy o _ ye,_~ wish ... to. substant;iate the proposal with a ·thorough·· bibliography.o-·· The . · proposal involves approx*mately $609 000Q · · 
. ,i. 





this situation~ . .. . ' 
.... :··:;·-_-.,,,,.,-,-c-",,,~.c~-~~, . ---· ·. i 
'i . I .. 
1 . ' ... 
., 
• 1 :·_ •• ,'. :· 
. - ---, .. ----.---- -----··· ·-···---·------~-·- ·--·--·-----·-·------··--:--- ·--· --· . 
---·----------- ... ______ · _______ - ------ - --
..... , ....... ~ 
. 
~. ·· ..... ---··-·. ····- . -- Telephone a knowledgeable person who may be of help.; . ) I . .. ·-,._t ·, 
.... -··· .. : , .. 
•·.. . •-ti -
. ·.. . ,, Consult a referen:ce'librarian • 





__ Use a library that is -not within your organization. 
• 






__ Search material in the same building· where-yQu ·Work, excluding 
. . ... ···--- ·--: ~· 
' . . . . 
---- -- - your personal library. 
.. 
l, ................... · ... 
• ' I 
---- ·visit a knowledgeable person nearby (within your 9rganiza;. ·_ 
· · . tion.) 
.. 
--.... '_ Search your personal library. 







I ' . ~ 
-'--------~~-.: ____ ... Vi§i~ ... ·i! ~:n.9wl~dgeable person_ ~ _2.0 .... .miles away .. or.--mo-re. . ~- ~-
-· ·------···--· - -----------·--~------------·--·-·---· - - 'jf. :,) - •' t • -·· • • -·~•••---- ----••••-•-•---•-., .. ,.. __ ... ,,,,._A,oo,•--••---- • - . ·- ~---·· ·-- - ., .. 
. . 
- ---- --------- --
--- Write ·a letter requesting information from a knowledgeabl:e- .:_- . 




·-·--- .... - ... __ ,:___--'------~ 
' ' 
.-
__ ._._.,. ___ ...... --...,.,.····----· ----~---------~~ 
---- -·--··-----~------>--·- -------- --····--- ........ - .. 
--
tz :--s - := - =-=.. - - - --- - -- -
.. 
-· ... --- ···---- . ----~---------------- - - --------- ---- ---- - - -. ----,-.-.-_ .. ---
. , 
- -·· ___ ._._ -- -·-------- ·-· .. __ -.....l.~-----·-- .1... -;------' - ~ _'. -- - • ----~~------·--·----~---------------·---~-
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• 
\'. . . 
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t. '. ... 
,,.,'._ ·.• ~. 
1,. ' - .. - ... ... . ---~---- -----·--.. -- ... ~- . : •·'· .... - , ..... -•, 
- 4 .= 
. _._ .. 
. ·--··· 
./ 
. I. .. , T 
I ... ··- -·-- __ :_'' ·~---·-·- ---·-:···· ,- ···---- .... , __ ···--- • I . "-------------~ ' - ·-'-----'-' -'--- . -'---c---·"-------'--'--'--'-----'---'---,--,-~-,-----~~ ·-'-'-'--- ·---r.------
Hypothetical Situation.No. 3 
• • • >O • 
' . : .·, . . - ..... . ~. ' ' , 
. . ~ 
'·, . 
-~ ,. ' . 
'' 
I " • '• . ~' 
.•. "" -~~-;,_) .. ....... . 
" ' 
. . 
You· wi~h to gather i;nformation in orde·r to write an article 
•, in your ·area of' specialization for a trade or research journale-· . 
~ Again please: _ranl< th·e 0 methods" listed below~ , 
___.:~ 
r-,, . . 
' .. ·[ 
' ~ ..... 
'• •• ·., -····•r 
. :.,, .. 
-- ··--·_--__ -:..__.:,._· .... ~-----· ·_._ .. _ -· ~-·-. ·-· .·:··~_-... -._-·--... ·_,._·,_._. ___ . -·--···-·:· .- -· . -·--·-4. - . .... -:.•_-_ .. ;•: i. -· ' -•_. :· . . .·· . . ·-.' ..... - - . --,··' .... ·•·:-:.· .. ' . . - . 'J" - • -~ ---··. -·-- --·-·_: .--:i: '.' .. ".·:·.,:. _._ 
·, 
··:· ··- --- . ,,;, ·_ ..: ... -· :o', .. ,..,,.' •• ;. • .'...,,, ·,;..:..._._ :.:_ _____ ; __ .. _: ___ : .• _.... . • 
. . 




............ ,! Visit a knowledgeable person nea~by .(within your organiz_a- . · .. ~ -
. ,_ _____ · _,, ______ .:. .... __________ . ----~-- - ___ ._ -.. .. . . -tion e ) . - . -- ---- - - - --- --
. L 
,., 
-- --- . -------~--------.---L----- --- -·--
,.,r 
.. 
Vi_sit a knowledgeable person - 20 .. miles away or more. 
i' 
., 
Search.material in the same building ~here you work, excluding 
your personal library. r 
. '\\ 
i •• ·--
__ se·arch your pe+'sonal library •. . ......... . . . 
i 
... 
. . , 
' -
'' ~ .. -- --- . -
---- TelephOne a knowledgea.b1e person whO may be of help~. 
. ' 
' . . . 
.. ~ . . "
. •·'-·----· ... ' -
,· " , 
......... _ -Write a letter requesting information from a kno.wledgeable: -~----- -
person == 20 miles· away or more. · - -~~.:..:_:..~:=---------· :_, ....... - -
- . 
--------.. ---- ·--'-'-----'-- . . 
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. . .. ... ______ ·-,· . ~ - .· .. •. '·. ----··-·"·-·---------
·-------------------·. --· ., . ' ' -· . . . ··- . 
. y· .. 
-····--·----------·--- __ ..1 •• ' 
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. . . ' . ' ...... ~.. . .. - . 
·--···-- -------·-····-·------ .. - ... _____ ._ _______ . ------·-------------~-------·---·-----·-------.: .. --·i. . " . . . 
. ' . . 
. . ~ . ' . . \ 
. ;,J,;.',, • ~- • • 
!• 
. ~:' ·\ .. · .. "· . 
\ 
' ~ > I . . . . ~ 
' ~ i" 
- ···-----·--·····_. _____ : ___ ·--·-'·-----····--:· ------··--·-----~--------------~-·--- • __ . __ __J. ----:------------ - ' 
• .. 1. 
"'"'·rv-:· ---· --··:··co· . ........ ·····------.'..···-·····--·-·,-: ..... ,·;---····--· ·-,---·-- .. , ....... .--·----·--· 
·.· .. · · · · ·Plea Se rate eaCh of 'the infOrmci.tiOn gathei':ing :methods~ as liSted 1 
· · · · be1ow, according to the criteria -indicat·ed by· circli:(lg the appropriate, I . '· 
number on· the seven point scale e · · · 
··' . 
Please give these. ratings Without refer:d.ng back to Part :t: 
·~ ..... 
c::-, ' 
- - ·- .. - ---·-·-·-· -··- ··--·-·--··---- ·--~------~-·-·------~-~--- - - _____ :. __ . ________ ·-· -----·---· -• .. : .. ... ----- . -
;.,.~ _____ .:. __ . _____ .. _____ _: __ ._ -
. . 
1. · Vi_,i~ ! !919-W~~d,~al>l!· R~P-~~~- . c:» ··!(! fl!~±.!!.· ~w~l!.. ~ moreo · 
,: .. ' . ' 
:".,.' . -· 
···--- ..... ·----··-----·--~ ---·----
.. 
. •... . 
. d 
, 
, ,.•• >: ·:.. . . : . ~ ~ 
. . . 
2 • s-earch x~ui:- pei;sonal li~rflrl'. - ------····---______...-------.-- . _______________ -.. ' ----' __ . --,--·-. ~---.· --=---- . ----------'------,--~--.-·-.---.:...:.......:_ __ _: ____ - ___ . ..: ......... _ .., .... ~~-~-.:...:.......:.._., __ , _____ -···----· 
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100 l 2 3 8 5 7 ., 4 6 1 
101 .1 4 5 3 6 · 7 1 8 2 
102 l ,4 6 ~ · 3 . 5 - . 8 . 2 4 · 1 
· , · 103 l · 8 .3 . 5. 4 6 1 7 2 
lo4 · 1 3 2 8. . 6 1 5 · . 7 . 4. 
105 . 1 · ··1 3 6 5 8 2 7 ~~-~ 
. lo6 1 . . 3 · 4 7 6 5 1 '' ·'·-· 8 2 
1,:- -- . _· --- - .~-- I~ 
31 
107 · · 1 l 2 7 · '·' 8 4' 3 . 6 5 · 
lo8 l 3 1 7 6 . 8 . 2 5 . 4" 
109 ~- 1 5 a a · 6 4 2 . 1----'1 -~7 -----,....-,.---'-~ 
110 1 · 2 .3 8 , 6 · · 5 l . . . 4 7 . . . . ...... ·-··--" . . 
-~~---· ·----·---~-~~~:-·~·~- -· ... 111 1 ,.. · , ,. --: · · :1 , · 7 · ! . ~ . ~ . 6 . a 
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113 l • .. ' i , I ' 2. "• ~· ' '. 8 . 6 5 .. , ·4 7 3 
• · ...:v4.,.,..._..,._,..,,..,..,,, ..... , .... • 114.. 1 .. l 4 8 5 · 3- . 2 7 · · 6 
115 ·, 1 ' ' " 1 2 1 . 7 ' 6 5 4 8 .. • 3• ' J ; r ., ~ C 
116 1 a~, 1· 6 2. -3· .1 4 5· 
117 . 1 .0 . '. 2 ' 6 8 . 5 . . . l . ' ' -'I- -- .- . 3:' . 4. - . . 
( 118 .l ,· · -l · · ·4 6 5 - 2 · -- · 3 · . -· 7 .. 8 
119 · · 1 · .· 1 · .. . 2 6 . 3 . 8 4 . 7 5 
120 ~. l l · 3 . 6 4 5 2 8 7 
121 . 1 . . 1 · --~-~ 3~----- ---_ -~---- . a---"'-.· _______ 2------~---· _a ______ -~- 7 __ -----~6. ~--- _ _ .. 4_ . ___ -------~------· .. . · 
122· : -~;-~~i"\--:-:·. . .5 .. ---- 2 .. :'. ·,.. 8 . ·3 l , •. ·4 C '7 . 6 ': ; : ; : .. ; ..: ;,./ /,~/ .1·~.{ ;~ .•./ ,{ ]',., 
· J23 ) ,·--I' .. '. ··: · ..• 2, .. · · l · 8: , . 5 · 4 · · 3 ·7 6 , 
124 . ;i. · · 2 . 6 .. 8 7 l · · 3 5 4 , 
125 . l · .... ··· .l :._ 3 . 7 8 · ·- 2 4 6 5 · · ...... 
126 l : . · . 3 . -- . l ~ 8 2 5 · 4 6 · 7 
135 1 . • . 8 :3 . - 6 5 4 ,. · 2 7 - 1 . · · h 
136 . 1---- 1 . 3 8 7 . . 4. 5 . 6- . 2. 
137. 1, .A .• 8 -· 3 5 '4 • • 7 ,. 2 6 • 1 
138 · . 1 .· . · l 3 . · 8 5 . 6 · · 2· .. ·7 4 
139 l · 3 . 2 4 1 . 7. .· 6 . 8. 5 . 
140 L . · 3 . . . 2 · . 7 - ·4 · . '. .8 1 . · · 6 . 5 - . 
141 r il. · ·· 2 8 · .. · · 6 _:: .. 5 3 . 7 · 4 
142 · 1. .2 .·. 3 . 4 .. · .. · . ·1 · · ·_·a 1 . . 5 .. 6 
... .."-"" 
. · ------- _ -143·- ----:-·--1 - · · · 1 .. '. . 4, ~5 .. 5 ·a 2- - · 1· . >3 .. 
... ~ ......... ·..... ., __ ,_.~,,--·-·--144.. ···.·· .... ---1.,~--7-·.l-~-..C..!~•·-2· - . -; . '( .. ....... 6.. . . . . .· 8 3 5 . . 4 
. . . . 145 1 · i .. ·: 3 7 . 8 . 4 · 2 _ . 6 · . · __ 5 _____ ----~--- _ 
: .- · · .. ___ ---~-=-~--:~-~-.:~:---~-~--=-·146- .. ~_---·=--=~-~=--:=~r~~=====~----~-~---~--2- -~ -·--------6=~=~-----~~===-ij:-~--~ --~-------5.:= -· - 3--~~-~~~~-~=------a-=- ..._ ~-- ~- =- -7------------- -----· . ------- -
. . l4 7 ______ ·· .... -. l · 2 . 1 8 3 . · ~ 4 . . · 7 •' 5 6 · · . . .· 
· .... --.. -·--~-------·--··--,· -148 -· -- -·- ·· t···· ... -1--- .. ---------- .--i-.. ------- : .. , .. 2----.. --~----; ... ---7-- ·. · ...... ·· ----6------------~3--. ---------·4-·-:·~---·-----.:_·-~a--·.:·· :~.- .··.-:.-·:;~...:·~-~---.--:-~--~---~-..... : ... :,, ______ ~------·-
160 1 - . . 3 · . 2 8 . 5 . , 6 ., . 4 . 7 . · 1 . . 
. .. . .. 161: i·,. · 1. ·. -· 3_ . . 5 . : .. · · 1·· .a . : · 2 ._· .·-·.· 6 .... ·4· .. ·:: . __ ·: . ..:.·· .... . · ..... . 
. . ... . ''~~-:~;.: .. ·-;-- •,:.: .. : . 180 . i • ' , .:i ... .. 3 . • 6 7 5 I · .. ~ • 2 ' •'----8 4 . 
. · .. .. · , , · 181 · 1 . . ·.. . i · · ..2 . 8 · . 7 . 6 · 1 • 3 4 5 . 
.. ... :_ --- -~--:-~"· · ___ .:_:-~----~---·-~---.. ··-· 182· ........... -- ........ ......... 1-·-----~ .. _: --~1-:-==---·---·-....... ·2·.·--·· .. -- ................. 7· ....... --... ·- ... ... .'.3-··-- ·--··---·-.. --·-a-·-"·-·'-·-·'. .. - '.--i,.· .. ·: ....... -. -·"·: :--·ti"-""·-·--···· ........... 5, .......... ~-- ··----·-:--~·-·-:-. "';~-:.~:···--.··•c•o,•,··_ ... , 
... ,. , · · · .183 . l . · . 1 ,_. 2 . 8 · . 5 . . · 3 · · 4 · · 7 ~ 6 .. '' - · . . 
184. 1 1 2 _ ···-· __ _) ______ . ----~---1 8. ;• · 3 - · 6 4 . ·, 
_____ ...... ... ··---------'-c- --- --185----· · •' .. 1 - -- ·1 · --- ---- ~ · 7 · 4 , · -3 · 6 , . 8 . 5 
I· ,,.,,.,_.,,.,'' •, C 186 1 • 3 2 8 ' • 4°• ' • • •••- _l: -• . .. ,,. 5 • ' 7 . • 6 ... " ....... J> - -- -·-- - .... 
187 1 1 3 7 6. · . 5 '. ,. 4 · · 8 2 
• :
0 
• : .--·-· • 188 1 • I • 1 3 8 6, • 5 . 4 • '. ' 7 2 
' ' 
Totals · = ll8 142 · 354 . 262 260 181 336 · 216 · · · 
,.' 
Table 13 G Rese~ch Personnel - Que~tion No.Ql (Data). 
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,. . 
• I "I • 
"'I I E ,-~-,Jn ... ~ ... .t.,- rr--~' -
: ~' 1... "ttt; . 
... . 
.· .. ,._:,.,,.. . , .. 
.. , ,, 
• 
,.,_,... 
QUEST o 1~[1] M[2] M[3] M[4] f' M[5] M[6]. M(7] M[8] 
100 · 2 1 !~ 6 8 . 7 2 . 5 3 
101 2 1 2 8 6 . 3 4 7 5, . 
I 4 6. 102 2 8 7 5 . 1" 2 3 ' ' · 
103 2 3 · 1 . 7 2 5 , 6 . 8 4 
101~ · 2 l.. 3 7 6 ., · 4 2 . 8 5 . 
-105 · . 2 · . l · 2· - . 8 · · · 3 · · 7 4 .. , 6 5 
106 2 5 · 2 7 6 · 1 3 8 . 4, 
107 2 2 l · 8 · 7 3 4 6 5 
lo8 I ,2 8 ·1 7 . 4 . 5·.. 2 6 3 
32 
" ' 
109 2 3 · 2 · 8 4 1- · · · 6 · 7 · · 5,, 
110 i . a 3 . a 4 1 · 6 5 . 1 
-----.. ----·-· --.. ---~-~-~-~,,- _. 111 2 · --- 3 · .... - 4 . 7 - 1 8 2 · · 5 6 
112 2 · 1, 2 ·7-. · 4 .3 · 5 .. ·. · 8· . . 6 ·-,·---·-- ·/ 
.... -"--·--··-,···-~·. -----···- - 113 . ·2 :, 1 2 8 3 4 6 7 . 5 >/ 
ll4 · 2 1. 2 8 3 . 4 . 6· 7 ''5 ,l 
115 2 . 1 · · 2 8 6 5 4 7 3 .1 
116 · 2 · · 8 -1 5 3 2 7 6 4 
117 · . 2 ... -\ ·• 2 . 6 - 7 fl . l 5 Ji 3 
ll8 2 1 · ·5 6 3 · 2 ° 4 7 8 
/ . 
• 
. . ,...._ -. 
; 119--:._~-- 2 l · 2 , 8 3· 4 · 5 . 7 6 . · 
120 2 l . 2 7 4 3 · 5 · 6 8 . 
J21 2 · 1 3 7 · 5 · 2 . 6 8 4 
122 2 5· 2 . . 8 3 l 6 ·. 7 ,·. ·4 
. - ~3 _ g ___________ 4 1 _____ J3 ____ ·_3-___ · 2 · 5 , L 7 
---- . 124 -2 . 2 ~ 3 8 5 1 · : 4 7 ·. · 6 
125 2 ·. 1 3 8 l_ 7 2 · 4 . . 6 .. - . 6 
126 2 3 · .. · l 8 . ·., 2 : . 4 p .. ·6 . . 7 .. 
. L . : 
-. .- -,. 135 2 8 .. -2 - 6 . 3 1 4 · . , 7.. · .5 
136 . ·. 2 1 . 3 . · 6 · 5 2 . 4 :: 7 . . 8 
137 2 8 2 · 6 ·l . 3- '5 - . 7 J . 4 
13a 2 1 .~ 2. . · 1 · 4 •·····. : : 3 6 --- ., ··-a·.. 5 






140 . 2 . 3 1 . < 7· ·- ·: 4 . . . 8 .: .2. . . 6 ,· - · .. 5 
141 2 1 2· ·_.a,·-;. -3 .·4 ·-1· 6· ~--~--
142 . g . _.3 2 5 l ·: . . ·8 . . . 4 .. 6 · · . . . .. 7 . I · . 
14 3 2 · 2 4 6 l . l .. _ 5 3 7 8 
144 2 3 2 ~7 4 · · 1 · 6 ·. . · 5 . · · 8 . ·_ ' .. : . :· -.-- .. -·.-. 
. .. :· ' . 
-~J:45 · z,- I 3 - ·-·7. a·-:;:-_---;---~c- . · . 2 . : , o· · 5-----=---~~"-"-----
146 . ·.· 2 · l ·. 2 · 6 ~ · 5 3 _ . 8 ·, . . 7 .- · . 
14 7 · 2 · 2 · · - · · l 8 · · · 3 · 4 - · 5 · · · 7 ,, 6 
...... ---- .. ----... -.......................... _______ ..... - . 148 2 3 .. - -2 , . 7 . ·· .. · 6 .~~1 - .5 ~- =~~ a· -. , 4 - . ·· · · 
..... : .. :~-, -.--·, ___ :, ..... : ..__ -~-- 160- · 2 - - ·- 5--·-----'-----3-_ : ____ 7 ___ , ___ : __ -4-----;--··· ~6··------ -_2·:-··---,---a. - -1-·· ·········-.------ ....... --
---------- .. ----··--·----------------·--\. - 161 . .. ' . .. 2 .,, ... ---·-. ~~-2i .. -------,--------1-- : -- .. - --7 ---- ... ·:- -. .... 8 .. -- : , ---- -. 3 .... ·· - 4 -. . .. .' 6 . .. . .. .. 5 - . .. -. -.. :.·.------ -- ,,, . . . 
. , . -· · 180 2 . ' 1 3 · . 6 .·., 
0 
·7 ( . . 4 . : ~ 8 .--- 5 
~ 181 2 2 ·. ·- l . · 7 .. ·. 6· . ,. ·--··- _J: _ .. _ .. :-... ~--- _______ , ·- ~ _ ---"----·; --- 5. . ...... ----------- _ _ 
- ,,, · ... : .. : .: - - :::= . - ..: 182 2 1 · 2 · . :· 6 .. _·-- . 'o ·3 - . . ·a . · · 4. . . . 7 . · 5 _ . ---· ·- ... 
• • • I • 183 2 1 4_ . : ,8, . ' --·--, -3--~----.------. 2 ' 5 ' . .. 7 . . .. 6 , , .. 
) . : . . 185 · 2 · · . L . 2 · 7 5 · 4 . 3 8 6 · . j .. I;. ... ""-- · .·. .. . ·118867. . . 22 2 l 8 4 3 6 7 5 · 
1 \3 7 6 5 4 ~ 2 q ... 
! 88 3. 2 8 •, . ·5· -·-.·: - · 1· -- - - .. 6.. 7 ·,· 4 1- ,, · .. -----------·---· 1 2 ... 
.. ,· ... ,,. 
Totals= 132 · 122 366 223 185... · 223 351 270 . 
.. ' 
· , Table 14 o · . R_esearch Personnel - Que.stion ·· No .2 {Data) 
.... 
. , 





. - ·•. .. 'l . .·· . ,, .... •' . t . . '·• ", . ., ,-';1,'•-:: -.·. ~-,,~~~,. : ...... ··.· ,-~----- ,-------. -- ... - ....... ·- .... ,. -- . . . .. . .. . . _,,. 5--97 . - , .. · = = :: . i'i"i'T''Ta'. I 11111"'.,,,;; .~;;;;_;,; - - -- -
'··---- ----""~ -'-~~,.· .. , ~-.. -- _··:.:;:.:;- - -·· __ cc-.-.·--····-~., , ... - • 
\ 33,-., .. 
I 
SUB.oNOe QUESTo 1~[1] I\t1[2] . M[3] . 14[4] M[5] M[6] M[7]. M[8] 
100 3 1 2 5 I ' 7 8 3 6 , 4 
101 , 3 1 2 · 8 6 . 4 5 7 3 
102 · () . · 3 , · 2 3 . 7 1 8 6 5 4 
. 103 1~ 3· 2 ' l 8 . ' ' ' 7 ' !~ 5 6 3 . . 
lt* 3 . l . '-. . .5 7 3 · 2 6 8 4 \ ' 
105 3 · 3 · 2 7 5 6 1. 6· ~ 4 
,· · lo6 3 5 4 8 · 6 2 1 · , 7 3 • I 
· · 107 3 1 2 8 4 3· 5 : ,. 7 6 
. '. . -,,--- .. . lo'8 3 1 2 8 4 6 3 . 7 . 5 
109 . 3 5 _- . .. 1 . 8 7 2 6 . 3 l~ 
· 110 3 ; 1 --- ·· 3 a <o 4 ·· 2 . 1 5 ~-
,(} . 
I . 












· ~- ... : .... ·:- .. -··--···· ,,. - 1]2 . 3 1 2 6 4 3 5 . _ 8 7 ,. . ·-- ·- ... , ... · · 
113 .3 1 2 8 5~ 3 6 .7· 4 
114 3· 1 . 2 8 .6 . 3 5 . 7 4 .' 
115 . · 3 . · l 3 · 7 . · 5 . . 2 6 -8 · 4 . 
116. 3 . ·.· 8 2 . . 6 3. \1 . 4 7 5 
117 3 2. 5 8 3 .r \1 4 7 · 6 
____ 11a 3 1 - . 4 5 6· · ·~ ~ .. 3 . 1 a 
119 J l · · ..... · -2 · 8 ., 3 .. · · ,' · 4 · · · 5 - 7· · .- · .- · 6 . · · •' · ,._ · · · ...... 
~~ I i ~ . ~ . • . ·I " · ~· i . i f . 
122 3 5 . 2 8 3 · .1, 4 · ,·7 6 . - . 
------~ ... ----- - 123 3 1· 0 2 8 ..... 3 . . .· 5. -4 . . 7 . . 6'·--
' 124 3 2 · 3 · 8 '5 l_ 4 · ~7 . 6 ~ 
125 3 1 · 7 6 . · 8 , ..... ----2 . · · 3· .· · ---4 . · .: .... ,. ~- - ------------~--,·_: ::·· . · 
126 . 3 3 1 . 8 2 ·:·,, 5 · 4 -6 _ 7 . 
8 6 · -~ 
~?, 3 .. 1, -· '·:·21 6 . 85. 42 3 7,; . 
..a.r.;;)O 3 5. 7 · 3 
137 3 8. 2, , 5 ., ' . 1·:·. • 3 4 7, 6- _:c:~ .. :c:' 
·138 .... ··--··-·- ___ 3_, ___ - . -~l --2 7 .· . · · 4 5 3 8-- . - __ · 6--·---'--' --'-,.· -'---· ~-
., 
' ~ . :--
' . 
139 3 . 1 . 2' 5 · · 3 ,._ · 7, 4 8 6 
·-·-··· .. --.·----·-···--··&·---.·-----'---···---·--·~:~-.-~,. · - 11·0 3 1 2· 1 3 a· · 4 6 5· · 
M- ' . . - . ' .• . •. ' 
141 3. ·1 ·. 3. .8·· ·6 5· 4 7- 2.· 
142 · 3 ·---~ . . 3 .5 · 2 . . 8.,. . 4 . 6 7-__:__ -· - :.';: -
· · 143 . 3- . ~l - · 2 7 3 8 4 . . 6 · . 5 
l~-~---------~----=-3~--~~~---~~--1 ________ · -~2---~--------+·-"- .-........ _, ____ 5_~ __ ,e ______ a ______ ~: ____ -3 _____ ~"---4-~:C-~--------.--~--. · ~ .. · ._ · ..... ----· 
145 · ·3 · , i.. 4:- · 7 . .: -~ ~- .5 2 8 ~. 3 
·146 3 ,1 . : . . 2 . . _ 6 . . 4 . . • 5 · .· : 3 ,, · . ·. . 8 . . 7- · .· . · .•. --~·-· . . 
. -· . -- -.. ·.. · 14 7 · 3 -~ . 2 . -· _. l _· 8 3 · · 4 -, 7 · . 2 · . 6 . . 
·• ······.·. -:_-----;;-· . - i~~ · · --·.· •· • ·r .- ..•. · __ I-. ··- _J . - i _ · J i'- -: f- ___ ~•r- -~-... ·•·-···~··· ...•.. -..•... ·. -, , __ ·,__ ~ ·_:_< - . 
. .V >'~ , . . 161 3 ' l --· . ·2· 5· .. 8 . I • 7 , 3 . • .· . 6 . 4 . 
-- . . • · .. 180 . .·3· . l · ~ . 2 ··. .- 7 6 4 . · 5 . ~· 8 3 . . . · · i 
·, 
·; ... ;,~-.:~.-.:.::-:.:~-~....... . ' 
•.... _ ... ··· -....... ~----·~·-··-·-·· ...•....• ···-·~-i~t .... ·· .. --~~ .. •I·•·-,- ---.~-t-·---~1~=-:~-- -"-:-==1 __ .. ~r----- .. r-~-J~ =--r-:_ _ -·~- ~-· .·. _ ~~~-
, •••••.·-•· ·-· -· .... ·,., .. ,C:'•·-t~···.·••••-•·.·••--c•-co~,--.~--~--t·•~~-=~--~""'·,··· ···,,,••~•:'·' .,.,;,eo,t•~---•==·:=,~· ·-,ti ~~i~-~===i ·~. •. , -·-·-·----···--~ -------
li'J -· . ', ,·, - 185 3 .. · 1 - 2 7 4 · . : ---~3 '\ . 6 8 , . 5- .. , 
· -186 3 l 2 8 4 3 . 5 7 6 .'• . . 
187 3 1 2 7 3 5 . 4 8 . 6· 
· 188 ,· · 3 -., 1. 4 8 3 . 2 6 7 5 
. . .. .. 
' . . 
.J . 
·1 
. Totals = · 96 133 · 366 236 224 213 . 351 25 3 ·. 
Totals over all 346 • .. 397 1086 721 669 617 · 1038 739 
: .,.., . 
·---. . 
. .., .... '·. . 
--~-·- ·-·-,··--·---.J. ·-··----·--···' -·---·--·--•--- --···--·-··----·' -- - - - ------ . . ._.. -- . 
Table 15. Research Personnel - -Question No.3 {Data) 
' .. ' 
. , I 
,· . 
I 
...... . ....... ... .... ',. ---~ '.. . ....... , .. "'""'" .... .,-~--- .. --~ .... ' _,, .... "... ' 
I 
• ' t..,~ 
,J 
' ' 
' , '· -.- --- • •, - -~-.., ;.,, ~~--w. - . -
I . 
\ 
~ ' ·. 
,· . '. 




SUBoNOo QlJESTo . M[l] MU2] M[3] M[4] M[5] · ~1[6] M[7] M[8] 
,, 
200 1 · 2 3 · . 7 6 8 1 . ; '\~ 4 · 
. /1)1 
· · ·201 · ( . l ' . 8 7 4 · 6 , . 5 3 2 l •, 
202 · .· , J. - 3 . 6 7 2 1 8 - 5 4 · 
203 J. 1 3 7 . 5 6 2 8 . 4 L 
2oL.. . ·l 8 l 7 3 4 2 5 6 
205 1 1 2 · 6 5 4 8 3 T ,. . 
· 2o6 · l 1 3 8 6 4 2 7 . 5 · . .., 
207 l 1 2 8 · · 7 5 . 4 6 · 3 - · 
~ · -· i : I · J ~ · ~ .· ~ · ; i . ,~- ---~,- -
211 1 · 2 .4 . . . 8 6 7 3 5· 1 : 
• .l 
232 1 . 5 l 7 ~ 3· 2 . 6 ~ 4 
213 . 1 5 .. 2 8 l 3 · 4 · 7 .. · 6 
· 214 . . 1 · 1 3 .J 8 4 · 2 5 .. 6 . . 'r . J_ 
215 . 1. 1 1 2 8 , 7 5 . . · 3 .. 6 ·, 4, · : · · (.__ 
· 216 . 1 . . t 4 · · · · 5 7 · 6 - 3 ·-. l · '. 8 2 
217 1 : 3 4 1 ·a 5 · 2 ·6 1 ~ 
218 'I 1 2 5 · ·· 8 · . 7 3 . . 6 ~ 4 
219 1 · 7 . 5 8 ·: 1 · 4 3. 6 ... 
· 220 _ 1 1 . .' 7· · "''. ·4 . : 8 5 . 2 . 6 
~!ii 
221 . 1 3 4 . 8 6. · 1 ·,·,. 2 · . . 7 : -, 
·2 
3 ,, ..,· 
222 J.. . 0 ; ·. 4 ' ... - ... 8 ... : ...... 6 .. -- .:· 2 .. : ·3 .... -1--- ..... 'l - -- ·~--~~----
' . ---- ---- --~·--:· .... - - 223 .. ---i --- ~ ~-3 --- - -. 4 . . 8 :7 ~ . .. 5 1 6 2 
224 1 ·· 1. · · 4 ··. · 8 5 · .• · 6 .• · 3. 7 2 - ,'' : ' 
2~ 5 l. , 7 6 ' 0 ~ 8 5 · · , 2 . .. 4 . 3 d •·--:1 . · 
226 ~ . J. .. -.... 8 , -. . ·- 1 7 4 . _, 3 .... ··5 . . 6 . 2-- ... 
f 
· 227 l - .. l . ·. 4 6 8 5 3 . 7.. 2 . ----· 
.----- . -228 i- - -- e ·. -~--.. ~-~~~-3---- - -----5 ~ C •-- -- --- •• •· 6 -~·--. -~---•••·2·--~-~------.4~• -·------~;-7~---• -----·1 ··--:- ,, . - ....... f 
l 229 1 1 . _2 · 8 ·. 3 . . 6. . 5 ; · 7 4 
230 J. j"•", .. 1 · · , 2 8 6 . . . 5 · · ~-.- 3· . .. . 7 4 
231 l. l 4 7 · ·5,- ·---.~:-:f·:6~ --- , 1t ·2 8 3 
232 J.. 6 5 2 . 7 8 l 4 3 
233 1 · . 5 6 . · . 3 .. :... 7 . · 8 · 1 4 . 2 ., • ..
234 . J. ·_4 . . i· :. , 5 8 · . 7 · . 3 . ///~ · ~ 2 •:/: . . 
235 1 . ·.. : . 1 . 3 .. : . . 7 5. . ~ . 4 ° - 8 . '' . . 6 . 










. -- -- _ 241 · · · · . J. ,, . ·. 1 2 .• , 6 . . . 5 · 8 3 · · 7 4 
~ ---...... ------ ....... - .. -2462 _ . ·. ---·-·'1 i. -~ --. ~·':31-................ ~ 42.. _Ga-_-------.. · .. ·:-:.77·· -.· ..... - .... -65 -.·.-· -4 2- ___ : ___ .. -- .a5·_•· --~---:_--------~31 ~--- -_--_.'----·-:---------..... _ 
.· -·--··•-- --~--·- ---, .: . 2 0 · .. 
- 261 :i. · . 3 · · · ·. 4 ·. ·• .·· ·· 6 · 1 . · a . · · 1 ·.· .-. · 5 2 · 
. / 280 1· ·.. .. 1 2 8 · . 4 . · · 3 . . L · · 7 __ .. 6 ·. · '. : _: .................. ····1 
-•+- ~ 281- ·-~~ :t ·.· . . .8 5 . · · l 4 . " 3 .· 2 • _ . . . 7 6 . ·. ·. i ----·--· --·-----·--
.. _ --~:.:~....... ··._292. : ·-- 1 ... ·. -------:--3-· - ~--2- -- --~ 7-··· ... · ·4 -:i ····. ~-- ; -. . 8 '.. 6 .. · ................. '. ....... : .... l 















. ·. · · Table 16. Non . Re~earch Perso~el - Question~ No .1 {Data) 
t 
• ' • 1 ' 
r ' ·, . 
'4" :. - "" '.· 
• I , .·• ". 
' ' - l . 
,.. 
. - I.; . ' 
.... J 
. '_'..1. '. 
, .. 
---,---·-·· ···-···· ·····--· '·---·--·"·--.·· :-------, ,---.···.~ .. ." .··-'.; ··-.· ·-,··--
;·. ':. '.i. . 
' • I 
. ,.,;.. ___ ' "'. 
·"' 
I , • 
. ~~ . ; . --- . 
,--- ---- ~-~-~-;.~ ") . 
i,_ .~v~- ~~i. - . ····-·· 













. .-._ .. - .-.,, 
.. - --------,---. -
35 
' J ,-·:/ 
.f.'.... ' 
.. 
QlJE.STo 14[1] l,1[2] M(3] M(4] ~1[8] 
200 2 1 · 2 8 3 6 4 7 5 
201. 2 8 7 3 6 5 1 4 2 
202 . 2 2· 6 8 3 1 · 5 , · · 7 4 
203 2 2 3 7 4 1 5 .8 6 
2o4 2 8 2 7 . · 4 3 1 6 5 
205 · · 2 8 6 7 2 ~ 5 4 · 3 
· 2o6 2 . l 2 7 6 5 3 . 8 4 
· 207 2 l 2 8 7 5. ·4 6 3 
, 209 2 a· 2 1 6 5 ·1 4 3 
-·--~--- ----· · 2i0 2 2 l . . ~ 7 6 3 5 · · 4 
.' · 211 · 2 l 2 8 6 5 3 7 4 
· '• · · 212 2 . 6 l 7 , . 3 2 a ,4 8 5 
213 2 8 1 7 2 ._5 · - 3 6 4 
214 2 .. · 2 3 . 7 8 4 1 6 5 . . . ~ 
.. ,-· ,". ___ .. '.::~ .- · 215 2 1 4 . 8 7 5 3 . 6 2 . 
. 
·• . . - -- - . -
. 
. . .. -- . -·~· ', .... 
. . 216 . 2 l · 5 · 7 · ... · 6';----- .. 4 ·2 8 3 -- ····- -- ·--- .. 
217 2 3- 4 7 6 4 . .5 2 8 ~=l ·~· .. ' 
218 2 · .. 1 _ . . 2. 4 . . ·7 · . 8 5 6 3 
.... 219 2 ., · ·, 6 3 8 1. , 2 5 · 7 4 
220 2 ·1 · .-., . 1 4 8- 5 L 2 6 · · 3 
221 2 8 . . 2 5 . 7 . 1 . 3. ' 6 ... . ·.·· 4 
_. ---···----- _ _____ 222 . . ~·- ~-• , . . _.· _ 7 . . . . .. l 8 .. ----•- ,~0 _3 __ _:_~- ---- -5-- ·· · · 2 · . IS- ' 6 . 4' 
,. ''/···.· '- ... ·' . . 
~· 223 · , 2 · 2 3 1 ··a.··. . 1 · · 4 6· , . l 
.. =·........ - 224 2 1 --2· :.. 8 -3 4, 5 · J-·-~--6 ... --~- .-- --~· .. 
. ·225 . 2 8 . 3. · . 7. .2 " 1 . 4 '6 . . . 5 .·. 
-· \, ., ., ,, ., ,, ··~ 1·i . 226 · 2 1· 2 · 8 6 4 3 · 7 · -· ·5 .... · · 
227 2. . 1 · . . . 3 .. _ 7 6.--·- .. -·-5---~-L_ ____ ._J.J._ -·-c ·- ... a -~ -2·. 228 · ~ 7 ·. ·,==•-c=::cci-~::·:·_ . . ... :5- 6 3 • 4 . 8 2 
229 2 · 2 · · '.,·3 .. 8 .· · l 4 6 . ·7 . 5 
230 2 1 .. · 3 . a · .6 . · -5 -_ . 4 _ 7 · 2 · · 
231 2 . 3 1 - 5 · . 7 · . 8 · . · 2 · Q. 4 
·c:·, . . 232 2 · · · 5 . i 8 ,,. 4 · b 2· ·7 3 
· . ~- · - ·- .233 2 · · -3 ~ . · 7 · . . 2 · · ·. 8 - (ii . 4 ·> -• . l. 5 
234 . 2 . l , '2 . • , I 7 • ·. 3 --- , .. 6 · . , . . 5 . 8 . 4. 
I .• 235 ~• . • .1.-· . :- . 3 '7 ' ~ • 6 • 2 4 ' , ' 8 5 5'\ • 
' ... ' 
. -~.~:~ -~:-.:.~.-:.· . 240 .. 2. ·-.·-··-' - 8-------- - 2---=~--~-- 7-:,. ____ _ --5: __ . __ . '~1- -----···--4--- -· .-- --6--·-----·--- -3------~;..-.-·----------·. " 
-~ . 241 2 . · 1 _ - . 2 · · · 1 , .. 5 . ·a .· : .· · .3 · · . · 6 · 4 · . 
. . I . - · __ • __ --·"-···- - 242 .···· 2 .. - . __ .,: --~---···-· ··-.-~s . : '. -.-1-- . .. ,,4: ; . ... -2 .. ··-;- 5· <. ····8 .....• -·6------··---~---~~--:;_~----···- • : .... 
260· 2 · .....• l ... ··. ,, 2 - 7. . . - 6 . 3 ·. 5 . 8 . ·.4 
: 261 2·.. ·. 8 3 . 6 ·~ . 5 - . 7 . --j~ ..... . 4 . · 2 
· . 280 · 2 · · · l .. •. . · · 3 · · ,. 8 · · · · 4 ~ · 2 · " : 5 7. · - 6· . ._ : · · 
282 -2 ------ · · 4· · 3--------6 ·-· 2 · 1 ··· · ...... 5 --~~----8--- .. ---·· ··------7----, --··---·-·-----·· ····.-· 
··--·---·--~--- -~-· --~~-~---- --·-~---283--··· --·:=.-~:-==:~-•-2----···-~--__: r- --~- 4 -- a , i- 5 · 2 6 · : 3 · · · · · 
. Totals= 
,- •,, 
.. ·. __ .' 




' i " ,,·· 
.. ' .. 
. . 
. ·-154· · ·127_ . 301 21a· · 174 152 284. · 174 
.. 
. ·. · ·· Table 17. Non Research Personnel - Question No .2 (Data) 
• 





't!,,, ... ,., •.•• ,,.:, _; ,, '•·' •\ 
't., ' 
' t ' • • ••• ; 
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' ' I ' 
··.;_ ' 
• ' ''" o' I •,..i' 
t" .• • .l\ 1', .. 
. ' ·, . 
I' . \ . 
·' 
• • ' • • ' > 
•.· ........ ..,.,.... ....... __ ,,,,, . . . 
,. \ 
. _: _____ _:__ _______ .., ----
-~ - :_· __________ · - - - -- --
- ------,. = = 
















- ---· ----- - - ------ ~---- ---- .-.. -... ·- .. -·· __ ... __ - c--- ----- . , 
-~-.-':-_-'--.::-·_·,.---.J-'--------,,--,:-=- --- - .•• - ...•• - ' -- - ----- --¥ _ _:::_ - :::'-:-- " - . . ·_:;_• .• ·--....::~::...__,.·--:.;._-..'.c.:c·: -.-·:_ • • 
,\ 
. · 36 
'·\ 
i·· ,. , ... 
200 " 3 1 2 8 . 3 5 4 7 6 
201 3 . 8 · 7 3 · 6 5 2 4 1 • 
202 3 . 3 4 8 . .. 1 . . ..... 2 · 7 6 5 ., · 
203 3 l 2 7 5 4 3 . 8 6 
2o4 , 3 · 1 2 8 6 5 · 3 7 · . 4 
. 205 3 1 ~. · 7 ·6 .. 4 3 . 5 3 
2o6 3 1 2 8 · 4 .· · 5 3 · 6 7 
207 3 l 2 . 8 . 6 5 . - _,- - 3 7 4 
209 · 3' ' .. 8 2 · 7 = 5 . . 4 1 · 6 .. 3 .,, 
210 . 3 , 1 2 . 8 4 3 · 5 1 . 6 ---- . 
.. . .. -· -. · ;---·- .. . 211 . . . '. 3 l 2 . · 7 . 6. ,~ - ··.·· f '. . ... 3 i£ .. · ,.,. -4 
. 212 3 · 4 1 7 3 - 2 . . 5 8. 6 
· ·., .· . , , 213 3 l .. . . 2_ ·--------~---· __ __:=3 __ · _· _ 7___ g. · ,, . 6 · --~----· ___ · ·;-~--· . ·-·----' 
.,_·-·-·-:·---·---;,·214 ------------3· ----------· 2 ·-4 5 · 8· 7 1 6 · 2 . 
· 215 3 . · 1 2 -8 ', · · 4 . ,.'• 3 · 5 · 7 6 
. 2i6 · .3 1 2 7 4. 3 ;5 8 6 _ 
- ----- --- ------- - - 211 3 ---- ------ --3- - 4- ---· --~6- -· ----1- · 5 · 2 a · 1 
,·. ., .... , 218 3 . l 2 8 . 3 · 4 6 7 . 5 
219 3 1 .a 6 2 . 3 . I 5 7 4 
220 3 . 1 · 7 4· ', 8 ·. · 5 ,, . . ·. 2 · 6 3 . 
221 3 4 3 7 . 2 .. · l. : .... --5---·:··------8 -6---·---:_··--·---:---~-- .. ·-
. ' 222 3 3 · · 2 ) 5 7 .... ,,,,, 6 1 8 4 _ .. : . · 
223 3 · l ·t1 , ·. ·, '')!Ji. . $ , _ i, . 6 3 . i . . 2 
224 3 ' l 2 8 . 5 ·. . 7 3 - 6' ..•. ' 4 
225 , . 3 2 6 · .. 7 · 8 . 5 l 4 3 
~~ ,,l I i -- ~ ; . r ; ! . f -( 
22 3. 2 . · l 6 4 - 3 . · 'J 7 . 8 
22 3 l 2 8 3 · 6 5 7 .· 4 '' 
.230 ·3 3 l 8 ··4·········2·····.5 ·.7 6 
231 3 , 4 . 3 6 . 2 · l . . 8 · · 5 7 .. 
232 3 · 3 2 8 7· ·, • • · 5 . · ·, 1 · 6 4 · .... 
233 3 . 3 4 · 2 8 7 l · 6 , 5 . 
234 3 -1 · 2 . 5 ···.· ·. 7 6 4 · 8 . 3 
. . .,.... .· 235 3 l -. 3 · . 7 · ·. 5 2 . . 4 . . . 8 - 6 , ,' · . 
-~ 240 . 3 l 2 · : 8 , · 3 . 4 > ' 5 7 , 6 ··.· , ... · · .·· 
.. -· . ' . 2 41 . . . . .. . -. -,.. --3. ~: .... _:__ : - '. -. --~· '-1.--~: ~.- --· .. 'c:2~----; .. -~- -~~~7:___ __ ·--:~-_,-3-:: .... ~--·----~-4- ----- ... C.~-----·--·--'-,--~--. -. ---a-----·--------; __ ---~ . . . . _-~. . . .  
242 . 3 · l . · 3 6 7 · . · 5 · 4 8 ', . 2 '·. . '· 
260 ..... : ___ 3 .. - .. ·. _'. __ 1 .. -· .. ---.- .· -2-- . . · .. 7 .. :--- ·--::--6.- ·~·;··.···· -··· ---'-3· --.---- ....... -4·'- -· .... -- ·· ·a·-. ---··.;,;;····· ·--5·--.-~ ...... ______ . _____ ~-· · ·· .. ·, .... - . - .. - --·., . .-- .•. ~·--·--·~---.-·--·---···--·-·. --
261 3 4 -~· 3 7 . •., .. 6 ,_ 8 ·'' · 1 .. ·. • ~5 . · 2 •, .. 
'4-----------~ . . 280 . ·. 3 · · l . 2 -8 ----4 -- --3 ... 5 . 7. . . 6 .. --~ . 
. '.. . . .... ·, ,····· 281 .:J.__ C ', ' .2 ,- , 3 - • .: 6- ,. . ---~·l '~~-· ----- 4--~~:..- ,-, ' ·- ' --a·· . •- • ' T' . . ....... , -- . -· .. , , 
'',,. . ·. · . ~ij .. , ....... _ ~. _ _ ____ J .. ·_. --~===~:.. ~~==·g.j ==· _--- ~ - ~ ~ -=:·~== ===:=i. _ ~ ·1 _ _  ~_-;_ -~-0 -- - - •• :. - _·· . ·•···· .• 
.......... .. ..... --- ' ·,----- .. _,_ . - ,- - ....... ------·-·------·---·- . ;··· .. . 
. ----•- ·-·•·-- ·• -· 
.-
:. ,. . . 
. ., . 
----------
. ·. 
. . 0 •• 
·Totals= - . .. -- ... 
"90 
. . ~--- .... 
126 -205 
I ,,..., ,J . 
. -
Totals over~ll - · ... 
' • I,, 
. 399 399 889 ·679 · 562- .. 445 ~ 844 . · -529 
,,_, 
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·- ---· ·-·---------·----------···· ,_ J.-~···· -. -.----- ---- ----------~---------
_ .. - .. -------·-··10·-··---~. . -- - .. .- ·-
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- ;~ , 
., 
.. ·.,.', .. 
.. .••.•. ,+. -····------------4 
.-------· -------------- ·-----




~ """,:; ·•,, 
1 •. -'---~----~--- -- __ :.~·~:-·R! --:_-______ -__ --·, -
. ·------ -- ,-.-. ~ - -· - - -- ---'---'.'--:-.~ -
TYPE M[l] M[2] M[3] M[4] M[5] M(6]· M[7] M[8] 
.. 
100 0 1 2 4 3 5 1 3 2 
.101. 0. l l 7 4 4 l 7 ·. l 
. 102 0 l 3. . 1 2 7 1 l 1 
103 o l 5 4 3 7 3 6 4 
lo4 0 l 7. 7 1 l 1 3 1 
105 o · 1 3 2 · 4 6 1 3 4 
. 106 · · o · ,. l · 4 6 3 3 1 · 5 2 
6 4 . 6 107 . ·o . . l 2 7 3 / 5 108 · o l l 5 2 · 4 l 6 3 
· 109 0 2 3 6 5 1 · 2 ... , l 1· 
. 110 o .1 3 5 ·_4. 3 · 2 6 · 3 
111 0 . 1 4 7 , 2 6 2 ·5. 3 
1]2" 1 1 · 1 .4 2 1 l 2· 1 
113 1 1 . 2 . 6 6 2 2 5 3 114 l 1 -2 6 ·2 1 ·1' 4 4 
. 115 1 1 • l 7 . ·. 4 . 2 . l 2 1 I'.. ' • 
. · -·116· · 1 1. l 4 3 1 l 1 1 
J..17 1 1 2 , . 2 4 1 l 2 , 2 ., 
-··· ----- ... · .... -- .. -----·-···· 
·. . · 118 . 1 . 1 2 · 3~ 3 · · 1 · 2 2 2 
ltl9 2 1 l 6 1 3 6 . 4 2 
120 l 1 1, 5 1 · - 5 1 3 3 
121 1 1 1 · 7 J+ 1 · 2 4 . 3 
·:.:,r· - , --- - -- --=-
-----·------~-- 122·· · ···la .. ·:·<· - . ·.2. .. -2· . 7 3 1 · . 2 5 . 4 . --~-·-·······"' 
.. 
I 









123 · 1 ----- .J. .. _ ., _____ l · 5 3-________ 2_ ______ J__ __________ 3 _______ 3-_ _;__.,.......;--,.---
124 1 2 2 7 5 1 4 3 3 125 .. . 1 1 . 4 . . 3 · 4 1 2 2 1~ .!··. -··· ···-·· 
126 O . ·,. 1 l: .5 l 1 4 2 4. 
135 1 . 1. ·1 · . 4. · 2 1 l 2 1 · .... 
~6 l i 4 6 4 3 2 5 3 I .. 137 . l•" . · .... 1 2 ~ 4 3 2 1 4 1 
· 138 . l · l · 2 6 4 6 2 5 4 , · · · · ·.. · · · 
, .. 
· 139 l · 2 · 4 3 4· · 3 2 5 . 2 
· 140 ·. .1 .. 1 ·1 6 3. 1 1 . ? 1 
.. _ 141 l .. · · ~-1 · 1,. 4- 2 •• · l·.·.· .. ----·J.···- ··1 · l 
. 142 - l .· l 2 4 · 2 , 7 · .· 2-,,.. 6 4 14 3 . 1 · .· . l - 2 2 · 2 - · 5 · l 4 --~, . 3 . '. 144 '•• ·1 . ·. 2 2 . . . 4 3 . , 3 "! l 4 . 2 . 
... ----;-- --··---· --- . 
~----~---- · · ·, · ·148 .. 1· - ·-·- -~-· 2· --. ,··· ~-- -·:· 3· ~- .=··6 -- .... 3 · 1· 1 5 2 . , . 
-160 2 . ·1 . l .. .6 . . 4 _·, . . 3, 6 --- -6 2 
... - 161 ---·· ------------- ·----····----· --··---;:-··---- -- - -
·-··-·· -·--=-- ... ~~ - ' ' _,. .. 












........... ·: ___ ·-·--_· ____ · ... ----·-·· _. --~-- · 182 .. 
. ....... -~~--
.. ~ . '_ .. ~ -·_._ ·:. - -. . . · 18 3 .·" 2 , . . - · ,: 2 : . - . . 3 . . .. ..  6 . . 5 · . 1 . ·, ; .6 · · 4 · 3 . . · l 
~ ----~-184 ......... -.. :~·2- · ---·-----~~----:-··c-1-· -- - . . l · · · 2 . · 4 . 7 · . 2 · · ... - ·3 l 
185 . ·2 3 -- 1 ·. 4 .... 2 i . 4 . •. i . 2 '\ )} : 186. ·-. ·'· ' . 2 . ' · 1 3 . 6 4 01 6 . 3 ·3 . \ . 
187 2 .1 4 · 4 5 5 4 6 - · . 2 . · .•. ,,. 
188 . 2 2· . 3 7 4 ·2 · 7 · 5 1 
' .. 
. /{) . . 
l • 
· . Totals= ·.63 150 116 ·. 258 · . 175 125 . 189 119 




· · Table 19. Research Personnel {Data) - - Ease of Use· Rating ' I >• ,--..-: .... 
-
l 
- - - -, . .-;.;,; -
•-=a--=T~=·~--··---~~-,> • ..... <, 
.1 
'-}t 
~- ·-- g 
- ·---,----- --
:·- ·-
---- -._. ___ --
- - ------.-~::....: .. _ _'_ ·-· .--~----------,,- -- -- . '"--------·· .,_. 
- -_.,__ ____ ·---... ·-- .... 
\ 




100 o · 3 , - 4 5 5 6 5 , · 5 6 
Wl O 2 3 7 3 1 5 .2 3 
. 102 ... Q .. ,. 1----c· -·3 .... ,6 .... "6 2 ~",Q ' 6 . 6 
. 103 6"' . 4 .: 3 4 3 . . . 4 6 l 3 
lo4 o · · -6" ~- 4 4 7. 6 . ... 4 · 4 - 3 
105 - . o . · 4 7 · 6 -4 . 7 6 4 5 
'::i 106 ,, o 3 3 6'' 7 '" ·6 6 . 4 5 
11
1
. . 107 • 0 7 ' • 5 7 -3 • ' 6 6 6 I:, . 5 
· 108 0 -· 2 . ~-. 2 ·4 . . 3 4· . 1 l 
'I . · ., . 109 o , 3 6 4 5 · 1 4 · 3 · 4-
l • • ' 110 0 5 7 6 ·, 5 7 7 ' C 4 ' 5' 
I , · - -- -··· -· 111 . o · 2 6 6 7 2 6 · 5 5 · · · · · · I 1J2 1-., ._5· 6 5 .... 6 .. 1·· ··6 4 5 
39' 
I ..... 113 · 1 6 4 . 6 6; 2 4 2 · 4 
11 114, 1 - 5 4 · 3 4 . 3 3 3 - 3 - -. · ·· ,_ >. · '... • ! • 
-- - ·.· . 115 .. li·'\j:'\;' ~!,, · 1 · . 7 ''1 .(:. 2 4 5 4 2 7 
. · .... ·.. 1i6" ' .. 1 . . . 1 .6 . 5 6 6 4 2 . 3 
1.17 
- 1 · 7 5 6 ·4 · . - -7·· - - 5 5 6 - - - -~.:.·_, ------··:.... - - -· · .... ' . . 
····· ,.._,\ .. ---~--- ·•.··· .. 
~- 118 1 6.. 5· · 5 4 7 - 4 -6 · 5 
. 119 2 7 7 · · 2 7 5 ,• -7 2 6 
120 1 7 5 - 2 .. · . 4 4 5 · 2 1 I 6 6 6  J21 1 7 · . . . . 5 . .... .. 5 .. ............ 3 · . 
4 
3 
:,1 J22 1 . 2-.. I,; 1,; 1• ;7•! 5 6 ·.;.'' . , 7. . '~ .. 2 2 ----·.r1>:::::c--_·. ~-r--- ____ :.....___123 - ·. ---------i- - 4----~-- -- 7 · 3 6 lf:---: ----3-----------~--3___ .. 2-- · -
J24 1 4 • 4. ···2· 2 7 2 2 3 
125 1 6 3· 6· 6 7 ~- : 5 5 5 · 
J26 0 4 7 .. . ., .. :i 1 ... 7 " l - - _ 2 . . -2 1 
135 1 . _;i. _ _ ___ 7 :·_ -- -~. 6. ·_ 6 6. - · , 5 5 .·4 
136. ·l · 6 5 3 - 4 2 .. · 5 3 5 
137 "-1 .. - 1 3 · '3 - ·. .4 2 - . 3.. · •. 1 4 
138 · l 6 : . 5 . 4 . - 4 2 - . ~5 , . - 4 4 
139 l · 4 ' .. J 4 · 5 . · · .5 - 4 · - · 3 · 2 _ .- 3 
. . . 
' ·-· ...... , ...... . 
- ~I •,. I 
I -
1 
... . , 1:0 1 . . 4- , 6 .. 5 . . 6 4 ; ' . . ' 4 




142 1 6 5 . - . 5 . 7 · 1 .· · 3 . 4 3 c . 
· 143 . . 1 · -4 4 ... ·· 6 .. ·. 7 1 4 .· ·5 5 . . · · 
. 144 1 . . 5 6i --- 5 · · · · 4 . 3 5 . ·. .5 5 . ·. 
. 145 · l ·. 7·· .... ··. · 3- .. :4 ····.·· ~5·-· 4·~- ·-;' :4· ··-7···-:-·•"''·.'·-'-· 
. .. . . 146 . 1. i - .. 2 3 · · · · 3 · 5 .. · ·· 1 · ..... ·· .. ··. 2 T 2 ·· 
··.··························· · itJ i .. · ....... ·, ··; ..... -~-.·Ji·--- 5. ·g•·-~················l·· .•. _,· .. ·f···-··-·····.···· t·~·· .......... -.-~<--··-~-~········· .. ·· ... · .. ·.
··160 ·2 3 ·_6· 3 ···5·· 4 ... 6··· 3········5 ········ 
~-~-- ~-~-~ . 161 · 2 . . •a .. , ..... ·.· -6' ~~ ~-5-==•~-6 .::6 = 4 •. ... .. 3 ..•..... C lj:· ·--~···-:--·· : . 
----"- . ·::·-~-- --· 180 -.......... _ .. :· . . 2 . . . 4 . . 4: -~ - 6 5 ... · . 4 . ·- 4 .· . 2 ·. ... ....... 4 .· . 
___;___·_,., -. · ___________ 1a1 _______ c_ __ 2 ____ . __ ·-'"---------. -5-- - -- ------ :6--- -'-_; ____ : ______ 4, ____ :~-~":----:-~·-r.C--~---·c--·------3-· ___ ------·----·5:---~--.-~ -;~-- ~1~-------~---- _-.--5-:.----·· ---- · _.· ___ ::· .. ·-•--. -_ . -___ ,_ _ 
· · · 182 · 2 ' 5 , .· 5 4 ' 7 · 6 . 3 · 5 ·... . 3 •. ·. ·. . . -
~ .. -.. 183 2 4· 5 5· 5 ·_3 .. 5 6 ·6 ,· . 
. 184 . 2 5 4 5 5 l 4··· 4 3 
185 2 . 2 4 6 4 6 2 3 · 2 
' 186_. 2 3 4 6 2 5 ·4 5' 4 
187 . .. 2 5 5 5 · 3 · 3 4 . . 2 6 
-.188 2 , 2 4 4· - 6 1 . 4 4 4 · -
Totals -- -
.... . 222 . 256 · 236 259 227 . 229 182 212 . . 
I ' 
. ' ..... ' -• _____ ,,_,. 
· ··Table 20. ··Research .. Personnel -(D~~a) Amount of Inf~ormation Ratings· · 
'i '. i 
' I ,- <' 
.. ....:..,_ -- -- --------~--_ ... -.. ~-~-~··· 
--------~=· -~---~=i==~===~~-------~~!!!ll!I 
-- --- -- - ----- . . -- ' -- --·- -- ---'' -- ' -- -- - . ~- ------ "'~------ -~--~--c__:---~--:ii 
·, _ . _ -· ------ -- · ·_-, ·:.,,:_., ··-- • .. __ • •. __ - , •. ,...,.~-------·-·- - - --,• ___ • -. ,-- .. c - _ , __ ,,,- ---·-· cc_c.-•. --0:,.--,,,-,-·-·.----- -----'·: ·--- ·,-_.-···: · -.;-~----C ·-, ·.·---•, ·-· ----'-·-··_ •. --,_::_-~---::_·,.-._--., .. _-__:..···_ .-~ 
,, 
· 40 
TYPE M[l] M[2] M[3] 4 ?4 ( 4 ] rJ1 [ 5] M[ 6] · . M [ 7] . M [ <Q] 
200 O 1 1 6 2 4 2 3 · 2 
201 0 - 3 3 2 1 3 _ 2 4 l · 
202 0 1 2 _ 7 4 l 4 1- 2- -
203 O 1 3 5 . 4 :/ 6 l 7 l 
205 0 l 1 ' 5 ' 6 'r 2 1 2 2 
206 o. . 1 2 3 3 3 2· 2 l 
207 0 1 2· 6 4 3 1 2 -1· 
- · 209 o· 1 2 4 . 4 3 _ -- - 1 2 · 2 
~10 _ 0 1 1 6 5 ~ 3 - ·1 ~ . 2 
211 O, -- -- 1 2 5 --2 1 4 2. 5 
2]2 0 -- 1 · 2 . J · 2 - 2 . 2 - ,;. , 5 - l 
213 0 · 1 · 1 _ · 3 2 2 l . 2 . l 
-· : --~·--·-_-·::-,~~ .. - -_•- . 
213 O 1 _ 2; . _ . 5 2 2 2 4 2 
215 0 · 1 2 · 7 3 - .. l · l 2 1 
216 O · 1 3 3 · · 3 . · 2 l 3 1 
' - - ~il g i ~ - ; ~ i- j ~ ~ . '., i i . -
219 O 1 1 . 5 -- · 2 2 _ . _ l _ 3 -- l. 
' . 220 0 . . ----'---1· . --- -------6 _: --· ~ : -4 :_ . .. . -- 7 .. - :--:_• __:_ 3-· ·------------ 2----- -- ----.-4- ---- -- -- 3- -·-- -- ---- -
221 O 1 4 - -6 · 3 ./ 2 1 4 . 1 
222 0 1 _ -_ _ 2 4 5 5 l .. 4 . - - ,:]. _ 
- -----· -· 223 o- ··---- ·--1--·- ··: __ , ·3------·----- 7 _ 6.. --·-1-c .. : ~--2 .. l. 
224 - .. . 0 2 · 2 . 6 . . . 2 . 6 · 3 · 2 . · 1 · . 
225 O · 2 ___ 4 __ -- __ , ___ 6_ __ ~_. -~- _ 5----------~ -3 -----'----2~-~~--9 --2---- c---· - . --- - ------ , - -
226 0 · _ 1 3 7, · 4 - . 3 3 · 5___ -~--~-2-- ·--,=- - --- - .:_ ___ :_.:_ __ __:_ : 
----------_ ----- - 227 -_ -------0 __ · 1--~--3~ 5 - . . 6 : . -.5 . ~ 4 6 2 
228 0 - ].. - _ 3 _ . 5 . · _ - _ .5 --_ ·-· _ --- 2 . - · 3 . _ 2 . 2 
229 0 ~-,····· 2 ~7. 2 _·-2 -l- .5i l. 
230 . o - -_ 1 . 2 ·, - 7 ~-- _.-- 6·-'·. - --4 · -3 ... · 6 3 
• 231 0 - J. 2 .· · 5 -,• 6 . 2 ·· 3· · 5 r , 2 
232 _ -~ O 2 2· .. 6 - 4 - -3 - l ·4 ·1 - . 
233 o 1. -·:J· .... :""i'''3 3 3_ l_ · 4 . 2 
234 o · 1 2 4 6 4 2 7 2 , 
. . ~ . ,.. _~: . -
· 235 ., · · ·l - · ]._ 1 .. .- , 2- - - · 2 2 1 _ 2 -- - _ 1 . 
240 1 · - - : l - - l . -_ : 7 --· --. -. 3 l - - 1 - _., . 5 4 . 
I·,.-: 
... 
· 241 l - .· . 1 . . -1 _ 6 _ 3 _ l - 1· · · 3~ _ -. l _ . 
---· ---- -~-- _ ---_ - ··· --~~~ . . , :i~: -~.-.·_ -.- ~-· ~ ··- -J--_-. -~ ----,~- +-:--: · ~· : ...•. ·; :. -~ ----~--- -----·· · i7 ·_· -· -·_ ir · :- -~~ ~- . ·=-··· ··· 
261 2 . l , . i ,,_ ~ 4 . . 5 . - _·_ 2. . . ·4 , 3 - .1 . 
-----·----·-- . . -
--- 280-- - -- --2-- -- l _ l - _ · 3 --- -_. _ 3 · . 1. 3 · . . . 2 · - 1 · 
281 
_. ---------- __ · 282 -























· ... Total~.···:::······_ · •. -;-: .. : : • ·49 · -· ·. ·······. · 98- , - •218:-, ~.-:l68~ ·--•·- 12"4:-.. · .·.• 100-~ -c-~I.6J·----~ · -76 ·- --~-~- ~-: ~ · · · 
-- ---··-· ---- -·---- ----- ----------------
. "' 
·.----····----·· .. ·----·--·--····-,: 
• I 
. -
. ·--~-- .. ' . 
. ' \ . ---· -------· ---·-- - . 
Table. 21. - Non Research Personnel -(Data) /,~> ·- ·-·- , - . : - .., . ' • • ••• ' 1 '• ' ._.) 
- . . 
- l 
.-
. ' .. ,,, 
Ease o~ Use Ratings ., -
··- :c ~ 
-· 




--- , ......... ,-,. .. .. 
.. ...... , 'II . 
...--: . 
. . . 
- ' -
I ' 
,: . ·: .... 
' - .. , ' _: ' 
' . •. ' .,, 
- . 
... ·-----------··-·· . '. ' . . ' ~'; . ' . -
-, -. > •t ... -~'..j ' ' ' . ·,-:. 
,,·' :·· 
. ' 
. _·, I . -
_, 
, . / 
• •· I 
I,,·. : ·, . ',I, 
- ~ 
' •.. . 
- . ., 
.. ,. . . - r· -. 
!,,,,,,., 











/ 41 '·.' 
\· . 
M!l]. M[2] M[3] M[4] M[5] M[6] M[7] M[8] 
o .'.4 · 5 . . 4 · 5 5 4 · 2 3 c-
· o 2 · ........ 3: · ~- 4 5 . 5 5 2 
0 6 5· 2 7 7 6 ·6 4 
o 3 · 2~ · 4 4 5 · , 5 3 5 
o . 1 5 6 . 3 2 4 . 5 5· 
o . 7 .. 7 . . 3 !~ 6 7 4 4 205 
206 o 7 5 6 l{. 6 5. . ~- . 6 _ ··- . -· .. -· _ .J?_ ... _______ ------------···---------··"'" . ... -- --- ·' .. -----···--··--··--·-- -· ... - .. -----
-'P .' 
-·_·_--· -·•·_··-·-----·.!'".:.·-~-~:-::.-~:.:.~:-_ ... >;--_, _ _,;: -~ :_:_· ! . - . ·-
,.·~ 
I' ;· • • • ,- ' 1-~.,--
' . .. 0 " . 1 2 6. . - - · 4 .. - . 3. 1' 2 .. 1 . 
o . .l·· 6 · 1 2. ~ 3· 7 4 . 3 
207 
209 
-210 · o- -· .' '~'-"2-'"-" - 5 . 4· · 6 · 3 3 _ 6 ·. . . . · 5 - --~-· ... , .... , ..... 
211 o · . ·4 5 6 3 ·. 5 6 6 .4 ./ 
2]2 o . 3 6 2 6 · · ·5 5 3 2 
213 o . . 2 · 6 · l .. 6 5 4 4 l ' ., 
214 . o . -·· 3 6 . · 6 2 2 6 4 4 
215 ·O . · .70_· ... 7 1· ... :._._l ~---- . 6 - ·4 _ .. 6 .............. ·-·c·;;··- .. 
. _ _ . . . . .. . . - 216 . · o 4 . 5 . 6 -- 4 3 . --~-~ 6. : : 5 . ----5-· -. · · · -- ------~~ · . 
- 217 . o . 4 · 4 5 3 3 · 5 .- · . 5 4 
---- -----·---- . 218 0 7 . 5 . 4 ' ·~- 4 ·p 6 . --··- .... 3;,_l 6 
. " 219 . 0 . .. . ' ..... - 2 . .. 2 . . 5--- - -·-.. -··6-- - . -- -----,------ -- -. · 1-- -----------·-1------_·-----4· ---------~------ --; ---- ~·· ' . 
' 220 . () . ..· ( _l . - . 6~ -. --- _ ... 6~ ------ . __ 7_ c .. ·-=--·---3- ·:__ _ ____ 2 _________ ~--~ !I.~-------. -----:3-----~,.,---:--~.:.:.:_.:!_·--:-~----- --· . 
221 ·O .4 · 4 '·· · 3 · 4 -· ... !5 _ .. 2 3 2 ~ 
... - -----------·--- .. - - 222 o. · · 3 -4 6 .. · 6 · 5. . -. 6 · · 3 . . . 5 
223 0 · . 5 4 6 4 4 c:'·, . . . 6 ' · 6 ' . .. 6 
... -·-- -·- - --··. 224 · o · . 4 6 6 · 7 . ·7 · · 6 5 ~ 6 
----- - -·----------· -··-- ----- 225 : -- -- --o- -------- ---~-Ii: · 5 5. · · 6 · , · 7. . 5 3 -· . 4 _________ _ 
226 o 1· · . 3 , .. , 5 4 2 . 5 . l : _· 4· _ . -- -· . ··- ........ _ .
227 o 6 · 4 . _ 5 2 . . ·1.,: - . 6 . 4 ·. 5 . 
. 228 O 2 6 . 3 5 · 3 - . .6 1· .. - - --5 - .. - . ---- -- .. 
229 O 5 5 7 5 2 . 5 ,7 · · . 4. . -
"'·· .... 
230 o 6 7 . 1 4 .3 · . 7 l 6 231 o 6) --- - "'6" -.-- 4---- .. - . 6-. 6 . -5 5 4· .. -- .... ·----
232 o 5 7 . .. 7 · 4 -6 . . ··7 6 , 6 
233 o . 4 ·4 3 · 5 4 - 3 3 3 - ~- . · · · '~ 
234 · · o . . 6 . ~ 6 . 5 .· ·5 .. · . 2< . 6 ~. 2 · - 6 235 - . l - .. . .... , . ,--~ .. ~-~· . - 4 . . .· --1 I 5 . 3 . . . , 6 .· 4 . 2 . . ,. 4 . . .· 
. 240. · __ _.J, ___ ·.: ,•, .. ---- 3 · .... :. __ :_:5 .... -_. ___ : __ ,_4_~---~~------~i--~·-~-----~~--1--~==-~-~-=1- ~~,--~-----4--.--~----· .. --,--.--4=-,-,, ·: . · ... ·. 
241 l 5 · . 6 - / 7 . . - · C?· · 3 , . 5 . 6 . . .5 · · 
.J'·, 242 · ·. l . · 2 . · · 4 . · .. 6 · .. 6 . . · _ ·6 : · .- 4 · · .. 2. 6 ... . ........... . 
... = . 260 2 . . ..· 7 · -.• .. : 6 . . . 2-·-· _ ·. 2 . - 3 . . 3 · · . t•. l .' .. · ·4 . 
'261 2 . · . · 2 · 7 · . 6 · . 7 . - . 2 . . . . 5 ..... : . ,.5. : ___ ---- _ .6 -~· -- ............................... . 
• 
~--------- ---
.. _· . ~ =· =~--~-;:-=-·- ~~~------ - : •· 280. 
. · .. - - .. ·--·--=-·'-'· - ···- ... · · -·. 281 
... ,. ''. · · 282 . 
. .... ~.~~~~~-:=~-- -. -~ -. - 283. ·. -
'i . 
. . ' .. 
-'--~ ·····----···----~---~-----~---------~--- --·······. 
' - . 
. 
............. Tota.ls ,:_.:_· ___ · · 168 , __ -~lO~)~Q~-----~g_Q?_ --. iBF ___ .. __ ~. _____ ]_71 __ 186_~-._ .. · .· ·. . ------.---
.... ~ .. 
· Table 22 o Non Research· Personnel ~,(Bata) 
. r.:. 
/' I •: •. ·.- . 
• I ••• -- •• ~ • _..._ 
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